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>< Aviation research takes to the 
air every day at Sperry. In thousands 
of flights, engineers obtain accurate 
data to test current developments in 
aviation .. . anticipate needs for new 
equipment. This continuous research 
helps the airlines cut operating costs 
... make air travel more and more 
attractive ... increase passenger and 
cargo loads. 

de The ‘Flight Center’ at 
MacArthur Field, Long Island is sup- 
ported by the entire Sperry research 
and engineering organization. These 
groups — working with the research 
facilities of the airlines— constantly 
strive to develop aviation equipment 
that increases schedule reliability and 
confidence in air transportation. 
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>< A specific example of Sperry- 
Airline research cooperation is the 
Engine Analyzer—a “trouble shooter” 
that checks engine performance 
during flight, saves valuable time on 
the ground. The idea of the Engine 
Analyzer originated with an airline, 
was developed by Sperry with their 
cooperation. 

>< And from knowledge of airline 


requirements, gained in actual flight, 
Sperry has developed other equip- 
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ment such as the Sperry A-12 Gye 
pilot* for smooth, level flight...th 
Automatic Approach Control to gui 
every airliner safely down to the nt 
way . . . the Gyrosyn* Compass 
other flight instruments for accurill) D4 
information on position and directia 


Hono 
Pre 


>< Meanwhile, Sperry research at 
engineering development laboratons 


are working on tomorrow’s avialll Oppwanc 
problems while finding new and betttiff} Washing 
: : at Washi 
solutions to today’s. : 
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e@ As this issue goes to press an historical 
Industrial Preparedness Meeting has just 
been concluded in New York City where 
some 1,200 members and guests of the 
American Ordnance Association gathered 
“to chart the road to peace.” Conceived as 
a commemoration of Pearl Harbor Day— 
December 7th—the meeting featured a 
visit to the U.S.S. Kearsarce—a U.S. Navy 
aircraft carrier of the Essex class—and 


a dinner at the Waldorf-Astoria Hotel. 


Speakers at the dinner were Maj. Gen. 
James M. Gavin, commanding general of 
the 82nd Airborne Division in World 
War II; Lieut. Gen. Robert L. Eichel- 
berger, commanding general, Eighth U.S. 
Army, and General MacArthur's right- 
hand man in the Pacific area from Septem- 
ber 1944 to September 1948; and Adm. . 
Louis E. Denfeld, Chief of Naval Opera- 
tions, U.S. Navy. 


At the dinner, Charles E. Wilson of 
General Electric Company, Executive 
Vice-Chairman of the War Production 
Board, 1942-1944, was awarded the Crozier 
Gold Medal for Distinguished Ordnance 


Service. 


James L. Walsh, president of the 
American Ordnance Association, was 


toastmaster. 


@ A complete account of the Industrial 

Preparedness Meeting and the addresses 

of the various speakers will be published 

in the next issue of ORDNANCE. Be sure 
8 F : 

to read these interesting and timely re- 

marks as well as other informative arti- 


cles to appear in the March-April number. 


—Jhe Ettore 








NATIONAL AND REGIONAL OFFICIALS ANp 


Officers.—President: James L. Walsh, New York, N. Y. 
Vice-Presidents: Herbert A. Gidney, Pittsburgh, Pa.; Harvey 
C. Knowles, Cincinnati, Ohio, Treasurer: Henry P. Erwin, 
Washington, D. C. Counsel: John Ross Delafield, New York, 
N. Y. 


Directors.—W. W. Coleman, Milwaukee, Wis.; Benedict 
Crowell, Cleveland, Ohio; Henry P. Erwin, Washington, D. C.; 
H. A. Gidney, Pittsburgh, Pa.; R. E. Gillmor, New York, 
N. Y.; C. J. Ingersoll, Philadelphia, Pa.; K. T. Keller, Detroit, 
Mich.; H. C. Knowles, Cincinnati, Ohio; F, H. Payne, Spring- 
field, Mass.; F. A. Scott, Cleveland, Ohio; John Slezak, Syca- 
more, Ill.; J. L. Walsh, New York, N. Y.; C. D. Wiman, 
Moline, III. 


Advisory Board.—H. W. Alden, Detroit, Mich.; J. D. 
Biggers, Toledo, Ohio; G. W. Elliott, Philadelphia, Pa.; R. E. 
Gardner, Jr., St. Louis, Mo.; Earl B. Gilmore, Los Angeles, 
Calif.; T. M. Girdler, Cleveland, Ohio; A. W. Herrington, 
Indianapolis, Ind.; B. T. McNeil, Houston, Tex.; T. A. 
Morgan, New York, N. Y.; S. E. Reimel, New York, N. Y.; 
C. H. Tenney, Springfield, Mass.; J. W. Wadsworth, Geneseo, 
N. Y.; C. E. Wilson, New York, N. Y. 


Ceunell.— H. W. Alden, Detroit, Mich.; C. D. Ammon, 
Lincoln, Nebr.; A. J. Armstrong, Natchez, Miss.; F. B. Bell, 
Pittsburgh, Pa.; Thomas F. Brown, New York, N. Y.; J. H. 
Burns, Washington, D. C.; W. M. Canaday, Toledo, Ohio; 
W. W. Coleman, Milwaukee, Wis.; C. Stewart Comeaux, New 
York, N. Y.; Benedict Crowell, Cleveland, Ohio; Harry Darby, 
Kansas City, Kans.; C. K. Davis, Bridgeport, Conn.; A. G. 
Drefs, St. Louis, Mo.; E. B. Gallaher, Norwalk, Conn.; 
H. A. Gidney, Pittsburgh, Pa.; R. E. Gillmor, New York, 
N. Y.; R. F. Gow, Worcester, Mass.; E. T. Gusheé, Detroit, 
Mich.; T. S. Hammond, Chicago, IIl.; J. M. Hancock, New 
York, N. Y.; Arnold Hanger, New York, N. Y.; F. D. Hansen, 
Milwaukee, Wis.; F. J. Hinderliter, Tulsa, Okla.; S. C. Hope, 
Springfield, Mass.; C. J. Ingersoll, Philadelphia, Pa.; J. E. 
Kanaley, Chicago, Ill.; F. B. Lee, Seattle, Wash.; W. C. Mac- 
Farlane, Minneapolis, Minn.; J. D. Maitland, Denver, Colo.; 
E. B. Meissner, St. Louis, Mo.; T. M. Nesbitt, Jr., Birmingham, 
Ala.; E. F. Norelius, Springfield, Ill.; K. T. Norris, Los 
Angeles, Calif.; L. S, Oakes, Minneapolis, Minn.; Walter Pew, 
Philadelphia, Pa.; F. A. Scott, Cleveland, Ohio; J. C. Shouvlin, 
Springfield, Ohio; F. J. Smith, Rochester, N. Y.; Ross Stewart, 
Houston, Tex.; J. E. Trainer, Akron, Ohio; J. L. Walsh, New 
York, N. Y.; J. Carlton Ward, Jr., New York, N. Y.; T. J. 
Watson, New York, N. Y.; Dean Witter, San Francisco, Calif.; 
S. H. Woods, Aberdeen Proving Ground, Md. 


National Headquarters. — Executive Vice-President: 
Leo A. Codd. Secretary: F. G. Ferriter. Assistant Treasurer: 
M. F. Ferriter. Director National Activities Divisions: Burton 
O. Lewis. Book Service: J. J. O'Connor. Ordnance Profes- 
sional Men’s Service, T. L. Begun. Staff Assistants: G, C. 
Anderson, L. F. Bowman, G. M. Crump, P. C. Golladay, K. C. 
Hankey, E. M. Purks, K. H. Stevens, M. J. Webb, N. A. 
Woodhouse. 


Officers of the Leecal Chapters 
Aberdeen Proving Ground, August 16, 1944 
President: C. F. Pickett. Vice-President: L. C. Josephs. Direc- 
tors: O. G. Bennett, J. H. Frazier, G. B. Jarrett, Charles 
McKnight, W. M. Wiesenberg, R. P. Witt. Treasurer: J. A. 
Barclay. Secretary: L. W. Nederkorn, Aberdeen Proving 
Ground, Md. 
Birmingham, December 3, 1930 
President: T. M. Nesbitt, Jr. Vice-President: H. P. Bigler. 
Directors: Robert Gregg, T. E. Kilby, Jr., T. W. Martin, M. E. 
Pratt, Allen Rushton, R. J. Stockham, Oscar Wells. Treasurer: 
R. D. Cotten. Secretary: R. E. Parker, 700 Frank Nelson 
Building, Birmingham 3, Ala. 


Central Illinois, Ma 
President: J. R. Munro. Vice-President: R. L. “peti 1s 
S. S. Battles, D. A. Campbell, P. E, Herschel, Jr trectan, 
Howard, Theron Howard, W. A. Matheson, Emil Nore 
L. P. Weiner. Treasurer: Merle Yontz. Secretary: R. a 
Peoria Association of Commerce, Peoria, III. Hat, 


Chicago, Ma 

President: John Slezak. Vice-President: H. J. eden a 
tors: E, J. Bush, W. E. Crocombe, Thomas Drever Ts 
Hammond, H. P. Isham, J. W. Karraker, James Knowlss 
Fowler McCormick, F. W. Parker, Jr., W. G. Swartchild, | 
W. R. Wright. Treasurer: G. D. Dearlove. Assistant Temes 
G. R. Catlett. Assistant Secretary: E. J. O'Keefe, Secresn 
M. J Allen, Room 1410, 400 N. Michigan Avenue, Chicag 
11, Ill. 

Cincinnati, December 10, 193 
President: L. W. Scott Alter. Vice-Presidents: E. R. Godfrey 
R. G. Calton, H. V. Heuser, Louis Schwitzer. Directors: L. 
Scott Alter, R. H. Ferger, F. V. Geier, E. R. Godfrey, H, ¢ 
Knowles, E. A. Muller, Louis Polk, P. E. Rentschler, R p 
Rhame. Secretary-Treasurer: C. H. Wood, Big Four Building 


Cincinnati 2, Ohio. 

Cleveland, October 25, 19. 
President: Ward M. Canaday. 1st Vice-President: J. C, \, 
Hannan. Directors: R. F. Black, F. H. Chapin, F. C. Crawfor 
D. S. Ellis, William Forster, B. F. Hopkins, A. D. Joye 
Frank Purnell, H. A. Roemer, G. W. Stephens, W. R. Timken, 
J. E. Trainer, A. J. Weatherhead, Jr., C. M. White, Clr 
Williams. Secretary-Treasurer: W. A. Weaver, Griswold 
Eshleman Company, Terminal Tower, Cleveland, Ohio, 


Empire, April 29, 193 
President: F. J. Smith. Vice-Presidents: E. A. Halbleib, Keit 
Williams. Directors: G. W. Cole, C. F. Dietz, R. E. Dilla 
J. E. Gleason, E. A. Halbleib, C. S. Hallauer, M. J. Hayes, Ff 
Hickey, C. H. Lang, T. L. Lee, E. Norquist, H. B, Shees 
F. J. Smith, D. W. Sowers, K. Williams. Treasurer: E, R 
Davenport. Acting Secretary: R. C. Hands, 1258 Sibley Towe 
Building, Rochester 4, N. Y. 


Hartford-Springfield, November 18, 194 
President: S. C. Hope. Vice-Presidents: J. H. Chaplin, E 8 
Gallaher, C. H. Granger. Directors: F. H. Payne, chairmen, 
G. H. Anthony, M. K. Barroll, Jr., J. S. Begley, E. P. Bullard 
J. H. Chaplin, F. U. Conard, C. K. Davis, E. B. Gallaher 
W. M. Goss, C. H. Granger, S. C. Hope, L. E. Lentz, D.¢ 
Millar, C. B. Parsons, H. H. Pease, R. E. Pritchard, E § 
Pugsley, J. Y. Scott, H. W. Steinkraus. Secretary-Treasurer 
J. A. MacDonnell, Gilbert & Barker Manufacturing Compan 
West Springfield, Mass. 


Lehigh-Bethlehem, November 15, 193) 
President: Edward Leaton. Vice-President: James Schulz 
Directors: M. K. Ament, L. J. Bray, Henry Leudecke, Willian 
Royer, W. O. Snelling, R. M. Webster. Secretary-Treasure: 
J. J. Astringer, Taylor D, Lehigh University, Bethlehem, Pa 


Lone Star, June 12, 19 

Acting President: H. S. Zane, Jr. Directors: E. H. Brooks 
G. H. Brown, S. P. Hamer, A. A. Hardy, F. L. Lebus, G.¢ 
McDonald, Charles Medley, F. A. Pierce, H. S. Zane, 
Secretary-Treasurer: W. M. Harrison, 1111 Foch Street, For 
Worth, Tex. 
Los Angeles, May 27, 193 

President: H. L. Clark. Vice-President: H. J. Kaiser, Jt 
Directors: H. L. Clark, L. G. Dunn, H. J. Kaiser, Jr. D. 4 
Kimball, P. W. Lizza, W. C. Main, C. H. Nazro, K. T 
Norris, M. B. Pendleton, J. B. Rauen, S. K. Rindge, A.¢ 
Rubel, J. D. Spalding, H. C. Thomas, C. B. Tibbetts. Tres 
urer: S. K. Rindge. Secretary: C. H. Nazro, P. O. Box 22 
Terminal Annex, Los Angeles 54, Calif. 
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Massachusetts Institute of Technology, January 20, 1922 
President: George Hossfeld. Vice-President: W. D. Virtue. 
Treasurer: M. O. Sorensen. Secretary: R. A. Grott, 487 Com- 
monwealth Avenue, Boston, Mass. 

Michigan, December 12, 1942 
President: R. L. Biggers. 1st Vice-President: Oscar Webber. 
and Vice-President: C. T. Fisher, Jr. Directors: H. W. Alden, 
R L. Biggers, R. P. Briggs, G. T. Christopher, M. E. Coyle, 
G. R. Fink, C. T. Fisher, Jr., H. C. Fruehauf, E. T. Gusheé, 
Phil Huber, K. T. Keller, G. W. Kennedy, S. T. Stackpole, 
Oscar Webber, A. M. Wibel. Secretary-Treasurer: J. W. 
Paynter, 1206 Woodward Avenue, Detroit 26, Mich. 


Mid-Continent, December 12, 1944 
President: Frank Hinderliter. 1st Vice-President: R. R. King. 
and Vice-President: George Nicholson. Directors: The officers 
and M. H. Johnson, H. E. McCray, Walter O'Bannon, Jr., 
W. W. Siegrist, W. H. Stueve, Ed Warmack. Secretary- 
Treasurer: C. R. Horton, 8211 E. Seventh Street, Tulsa, Okla. 


Midwest, May 16, 1945 
President: Harry Darby. rst Vice-President: J. C. Shepherd. 
and Vice-President: C. M. Standiford. Directors: L. M. Alex- 
ander, Paul Froeschl, Elmer Pierson, Philip Rahm, Kenneth 
Spencer, E. J. Ziegler. Secretary-Treasurer: F. B. Nichols, 
1921 Central Street, Kansas City 8, Mo. 


Milwaukee, September 26, 1928 
President: F. D. Hansen. Vice-President: N. R. Knox. Direc- 
tors: F. R. Bacon, P. H. Batten, L. R. Clausen, W. W. 
Coleman, J. E. DeLong, H. S. Falk, G. H. Fobian, Walter 
Geist, F. D. Hansen, H. S. Johnson, Jr., N. R. Knox, H. V. 
Kohler, J. C. Merwin, R. A. Uihlein, P. J. E. Wood. Secretary- 
Treasurer: Jacobus Kruyne, Marshall & Ilsley Bank, 721 N. 
Water Street, Milwaukee 2, Wis. 
Nebraska, June 22, 1944 
President: Ben Hughes. Vice-President: John McCague, Direc- 
tors: C. D. Ammon, Robert Bernstein, D. C. Bradford, F. H. 
Bucholz, Clyde Dempster, Karl Vogel. Secretary-Treasurer: 
F. G. Arkoosh, 802 Omaha National Bank Building, 
Omaha, Nebr. 


New York, June 15, 1921 


President: C. S. Comeaux. 1st Vice-President: J. G. Phillips. 
and Vice-President: L. C. Stowell. 3rd Vice-President: W. A. 
Davidson. 4th Vice-President: N. H. Gilroy. Directors: J. L. 
Auer, P. R. Bassett, C. W. Keuffel, R. L. Maxwell, P. B. 
Scott. Treasurer: H. T. Luria. Secretary: D. B. MacMaster, 
111 East 16th Street, New York, N. Y. 


Northwest, March 15, 1945 
President: W. C. MacFarlane. Vice-Presidents: Harold Sweatt, 
Charles Horn. Directors: A. P. Baston, Fred Blumers, P. G. 
Bourne, C. E. Buckbee, R. P. Carlton, C. L. Horn, W. F. 
Kasper, L. S. Oakes, D. W. Onan, G. H. Rozum, W. G. 
Seeger, D. A. Smith, A. V. Stallard, H. A. Washburn, A. M. 
Wilson, F. B. Winston, Brison Wood. Secretary-Treasurer: 
R. F. Wilson, Palace Building, Minneapolis 1, Minn. 


Philadelphia, December 9, 1926 
President: W. J. Meinel. Vice-Presidents: G. W. Elliott, D. N. 
Hauseman, C. J. Ingersoll, T. D. Barney. Directors: G. M. 
Barnes, E. G. Budd, Jr., G. W. Elliott, H. W. Gadsden, H. P. 
Gant, A. W. Gilmer, C. H. Godschall, D. N. Hauseman, L. E. 
Hess, C. J. Ingersoll, Ralph Kelly, E. J. Langham, W. J. Meinel, 
R. P. Page, Jr., W. C. Pew, C. S. Redding, Wilbert Wear. 
Secretary-Treasurer: W. F. Feustel, Bldg. 11, Frankford 
Arsenal, Philadelphia 37, Pa. 


Pittsburgh, February 24, 1927 
President: H. C. Minton. Vice-President: J. K. B. Hare, T. E. 
Millsop. Directors: The officers and F. B. Bell, R. C. Downie, 





LOCAL POSTS OF THE ASSOCIATION 


W. K. Fitch, H. A. Gidney, L. Iversen, A. E. Walker, I. E. 
Wilson. Treasurer: T. H. Eddy. Secretary: W. S. Rial, Jr., 1312 
Highland Building, Pittsburgh, Pa. 


Puget Sound, January 25, 1944 
President: H. P. Lawrence. 1st Vice-President: Robert Nelson. 
2nd Vice-President: John Cannon. Directors: Frank Berry, 
L. B. Cooper, J. A. Denn, Watt Fallis, Alexander Finlayson, 
Henry Isaacson, George Lamb, F. B. Lee, A. F. Parker, W. F. 
Schiesel, F. W. Schmidt, Ferdinand Schmitz, Walter Toly, 
R. O. Welch. Secretary-Treasurer: C. W. Huffine, 414 White 
Building, Seattle 1, Wash. 
Quad Cities-Iowa, May 28, 1945 
President: T, E. Stahl. Vice-President: E. W. Ross. Directors: 
Frank Anderson, R. E. Choate, J. H. Diedrich, L. M. Gildea, 
Henry Lord, K. E. Madden, Fred Maytag, Il, C. R. Sheaffer, 
George Uhlmeyer, C. A. Waldmann, G. L. Weissenburger, 
C. D. Wiman. Secretary-Treasurer: Donald Meyers, Rock 
Island Arsenal, Rock Island, IIl. 


Rocky Mountain, June 10, 1942 
President: W. M. Reno. Vice-President: James Colasanti. Di- 
rectors: A, W. Ainsworth, J. L. Brown, C. C. Drake, F. R. 
Eberhardt, B. C. Essig, J. K. Garretson, J. G. Gates, R. P. 
Gutshall, J. D. Maitland, M. M. Millsap, N. H. Orr, G. A. 
Sabin, S. C. Shubert, H. F. Silver, T. C. Timpte, J. R. Travis, 
C. W. Webb, A. D. Weiss. Secretary-Treasurer: W. E. Lipsey, 
1108 Fifteenth Street, Denver, Colo. 


St. Louis, January 18, 1927 
President: E. B. Meissner. Vice-President: C. H. Morgan. Direc- 
tors: W. M. Akin, A. A. Busch, Jr., J. D. Childs, A. G. Drefs, 
A. W. Frazier, R. E. Gardner, Jr., E. F, Judge, R. P. Kauffman, 
E. C. Kiel, Hayward Niedringhaus, S. T, Olin, W. M. Rand, 
G. A. Waters, C. P. Whitehead. Treasurer: M. F. Hubbell. 
Secretary: Wallace Morse, 4800 Goodfellow Boulevard, St. 
Louis 20, Mo. 
San Francisco, October 17, 1923 
President: W. A. Starr, Vice-Presidents: E. A. Julian, R. M. 
Alvord. Directors: R. C. Force, K. B. Harmon, E. A. Julian, 
C. E. Moore, Carl Wente, C. S. Wheeler, Jr., Dean Witter. 
Secretary-Treasurer: R. L. Bidwell, c/o San Francisco Ord- 
nance District, Oakland Army Base, Oakland 14, Calif. 


Texas, October 30, 1942 


President: F. M. Wittlinger. Vice-President: Herman Brien. 
Directors: W. O. Hedrick, E. D. Konken, D. J. Martin, L. B. 
Ryon, R. H. Startzell, Ross Stewart. Secretary-Treasurer: L., S. 
Bassett, P. O. Box 2545, Houston 1, Tex. 


University of Michigan, February 20, 1941 
President: L. H. T. Dehmlow. Vice-President: W. C. Zabrosky. 
Corresponding Secretary: W. DesJardins. Recording Secre- 
tary-Treasurer: T. J. Miller, 3899 Doremus Avenue, Ham- 
tramck 12, Mich. 
Washington, November 18, 1925 
President: F. W. Foster Gleason. Vice-Presidents: Philip 
Schwartz, A. W. Mace. Advisory Board: H. P. Erwin, C. T. 
Harris, W. G. Lockwood, Frank Macconochie, Earl Mc- 
Farland, C. M. Wesson, F. E. Wright. Directors: H. T. 
Bodman, W. F. Byrne, R. C. Coupland, M. H. Davis, R. L. 
Eichberg, A. H. Ferrandou, T. G. Gentel, S. G. Green, F. J. 
Jervey, H. H. Mitchell, A. A. White, R. P. Williams. Secretary- 
Treasurer: H. J. Crager, 610 H Street, N. E., Washington 2, 
D.C. 
Yankee, June 30, 1925 
President: F. L, Felton. 1st Vice-President: L. J. Meyns. 2nd 
Vice-President: H. W. Bagnall. 3rd Vice-President: F. W. 
Knauth. Directors: C. F. Carlstrom, H. S. Chafee, J. S, Craw- 
ford, R. F. Gow, R. N. Greenwood, R. M. Hudson, J. L. 
Martin, R. S. Morse, J. P. Spang, Jr.. G. W. Sweet, T. H. 
West, R. F. Williams. Secretary-Treasurer: G. P. Slade, 
Army Base, Boston 10, Mass. 








ARTILLERY DIVISION 


Executive Board: J. E. Trainer, Firestone Tire & Rubber 
Company, Akron, Ohio, chairman; J. L. Auer, R. Hoe & 
Company, New York, N. Y.; John T. Brown, J. I. Case 
Company, Racine, Wis.; Trevor Davidson, Bucyrus-Erie Com- 
pany, South Milwaukee, Wis.; E. S. Dulin, Byron Jackson 
Company, Los Angeles, Calif.; W. J. Fisher, A. B. Farquhar 
Company, York, Pa.; R. M. Fox, Pullman-Standard Car 
Manufacturing Company, Washington, D. C.; J. E. Galvin, 
Ohio Steel Foundry Company, Lima, Ohio; L. Iverson, 
Mesta Machine Company, West Homestead, Pa.; N. R. 
Knox, Bucyrus-Erie Company, South Milwaukee, Wis.; E. R. 
Leeder, F. L. Jacobs Company, Detroit, Michigan; E. G. 
Williams, American Type Founders, Inc., Elizabeth, N. J.; 
William H. Mitchell, Mitchell Steel Company, Cincinnati, 
Ohio; Robert I. Martin, United Shoe Machinery Company, 
Beverly, Mass.; L. A. Petersen, Otis Elevator Company, New 
York, N. Y.; V. W. Peterson, Hannifin Manufacturing Com- 
pany, Chicago, IIl.; S. E. Skinner, General Motors Corporation, 
Lansing, Mich.; C. W. Wright, Pullman-Standard Car Manu- 
facturing Company, Washington, D. C. 


Forging Committee: William H. Mitchell, Mitchell Steel 
Company, Cincinnati, Ohio, chairman; W. B. Kennedy, Na- 
tional Tube Company, McKeesport, Pa.; Daniel J. Martin, 
Hughes Tool Company, Houston, Tex.; C. I. Niedringhaus, 
Mesta Machine Company, Pittsburgh, Pa.; Scott B. Ritchie, 
U. S. Pipe & Foundry Company, Burlington, N. J.; E. Smuth,. 
Republic Steel Corporation, Cleveland, Ohio; George Struble, 
Bethlehem Steel Company, Bethlehem, Pa.; H. H. Timken, 
Timken Roller Bearing Company, Canton, Ohio; H. H. 
Ziesing, Midvale Company, Philadelphia, Pa. 


FIRE CONTROL INSTRUMENT DIVISION 


Executive Board: Stanley C. Hope, Esso Standard Oil Com- 
pany, New York, N. Y., chairman; Ralph L. Goetzenberger, 
Brown Instrument Company, Washington, D. C., deputy 
chairman; J. A. MacDonnell, Gilbert & Barker Manufacturing 
Company, West Springfield, Mass., secretary; R. E. Gillmor, 
Sperry Gyroscope Company, New York, N. Y.; Myron Hayes, 
Eastman Kodak Company, Rochester, N. Y.; F. R. Lack, 
Western Electric Company, New York, N. Y.; J. T. Mackey, 
Great Neck, L. I., N. Y.; Harold W. Sweatt, Minneapolis- 
Honeywell Regulator Company, Minneapolis, Minn.; Gordon 
B. Welch, Mergenthaler Linotype Company, New York, N. Y. 


Electronics Committee: Donald A. Quarles, Bell Telephone 
Laboratories, Inc., New York, N. Y., chairman. 


Optical Committee: William Roach, Eastman Kodak Com- 
pany, Rochester, N. Y., chairman; G. M. Taylor, Remington- 
Rand Company, Bridgeport, Conn.; C. W. Keuffel, Keuffel & 
Esser Company, Bernardsville, N. J.; C. L. Bausch, Bausch & 
Lomb Optical Company, Rochester, N. Y.; A. B. Simmons, 
Eastman Kodak Company, Rochester, N. Y.; Irvine C. 
Gardner, National Bureau of Standards, Washington, D. C. 


Mechanical Committee: T. C. O'Donnell, Gilbert & Barker 
Manufacturing Company, West Springfield, Mass., chairman; 
Earl Nesmith, Eureka Williams Corporation, Bloomington, 
Ill.; T. H. Beard, Dictaphone Corporation, Bridgeport, Conn.; 
L. M. Malkovsky, Sperry Gyroscope Company, Great Neck, 
L. I., N. Y.; James R. Weaver, Baldwin Locomotive Works, 
Philadelphia, Pa. 


GAGE INDUSTRY DIVISION 


Executive Committee: Louis Polk, Sheffield Corporation, 
Dayton, Ohio, chairman; B. B, Patton, Frankford Arsenal, 
Philadelphia, Pa., secretary; Erik Aldeborgh, Standard Gage 
Company, Poughkeepsie, N. Y.; Edward H. Cahill, Haverford, 
Pa.; J. Chester Bath, John Bath & Company, Worcester, Mass.; 
F, S. Blackall, Jr., Taft-Peirce Manufacturing Company, 
Woonsocket, R. 1; E. J. Bryant, Greenfield Tap and Die 
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Corporation, Greenfield, Mass.; E. B. Gallaher, Clover 
facturing Company, Norwalk, Conn.; Harry B, Hambl 
Brielle, N. J.; Charles M. Pond, Pratt & Whitney, West 
ford, Conn.; Ray W. Rice, Quality Tool and Die Pate. 
Indianapolis. Ind.; F. C. Tanner, Federal Products an 
tion, Providence, R. I.; Arnold K. Brown, Brown & § 
Manufacturing Company, Providence, R. I.; Sven Helstr 
Detroit Tap & Tool Company, Detroit, Mich.; Gene W G 
Frankford Arsenal, Philadelphia, Pa. (alternate). Wie 
Henry, Navy Bureau of Ordnance, Washington, D. C.: 4 j 
Anderson, Naval Gun Factory, Washington, D. C. (alternate 
Arthur F, Wentzel, Engineering Standards Branch, Hg. AMC 
Wright Field, Dayton, Ohio; R. F. Bosron, Inspection Section, 
Procurement Division, Wright Field, Dayton, Ohio ( alternate) 


INDUSTRIAL MOBILIZATION COMMITTR: 


This is composed of the members of the national Executiy 
Committee of the American Ordnance Association: James | 
Walsh, New York, N. Y., President; Herbert A. Gidney, Pity 
burgh, Pa., and Harvey C. Knowles, Cincinnati, Ohio, Vig 
Presidents; Henry P. Erwin, Washington, D. C., Treasurer: 
John Ross Delafield, New York, N. Y., Counsel: R. E. Gillme, 
New York, N. Y., and C. Jared Ingersoll, Philadelphia, Pa 
Directors; L. A. Codd, Washington, D. C., Executive Vig. 
President. 


ROCKET, BOMB. AND ARTILLERY 
AMMUNITION DIVISION 


Executive Board: Harvey C. Knowles, Procter & Gambk 








Company, Cincinnati, Ohio, chairman; J. A. Meek, Fireston 
Tire & Rubber Company, Akron, Ohio, deputy chairman; 
R. H. Kellogg, Procter & Gamble Company, Cincinnati, Ohio 
secretary. 


Bomb Committee: Robert C. Enos, Standard Steel Spring 
Company, Coraopolis, Pa., chairman. 


Cartridge Case Committee: K. T. Norris, Norris Stamping 
and Manufacturing Company, Los Angeles, Calif., chairman; 
T. H. Chamberlain, Waterbury Manufacturing Division, 
Chase Brass & Copper Company, Waterbury, Conn.; W.L 
Chandler, Fulton Sylphon Company, Knoxville, Tenn.; W.E 
Curran, Rheem Manufacturing Company, New York, N. Y; 
Weber deVore, Heintz Manufacturing Company, Philadel 
phia, Pa.: William ]. Gazev. Ekco Products Company, Chicago 
Ill.; Frank German, Washington, D. C.; H. M. Heckathom, 
Mullins Manufacturing Corp., Salem, Ohio; A. C. Kieckhafer 
West Bend Aluminum Company, West Bend, Wis.; W. 1 
Miller, Bossert Company, Utica, N. Y.; C. L. Patterson, Elect 
Auto-Lite Company, Cincinnati, Ohio; N. H. Preble, Detroit 
Harvester Company, Detroit, Mich.; M. L. Sperry, Jr., Scovil 
Manufacturing Company, Waterbury, Conn.; H. W. Stein 
kraus, Bridgeport Brass Company, Bridgeport, Conn.; H. B 
Stoner, Stoner Manufacturing Corporation, Aurora, IIL; J. A 
Watson, Motor Wheel Corporation, Lansing, Mich. 


Material Subcommittee: Dr. Anson Hayes, American Rolling 
Mill Company, Middletown, Ohio; Kirby F. Thornton, Alum 
num Company of America, Westmoreland, Pa.; H. C. Larso, 
Bethlehem Steel Company, Bethlehem, Pa. 


Technical Subcommittee: Harry M. Day, Ekco Produts 
Company, Chicago, Ill.; E. M. Wagner, San Marino, Calif. 


Container Committee: Gerard W. Mulder, Cleveland Cot 
tainer Company, Cleveland, Ohio, chairman; J. F. Griswolt, 
Jr., Chicago Mill & Lumber Company, Chicago, III; H. Ho 
brook, Standard Cap & Seal Company, New York, N. ¥; 
H. Y. Hooper, Hooper Byrne Company, New York, N. ¥; 
William Mayers, Industrial Tape Corporation, New Bruns 
wick, N. J.; John Wiebers, American Can Compati, 
Chicago, IIl. 


Fuze Committee: J. E. Burke, Stewart-Warner Corporatio 
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Chicago, Ill., chairman; T. C. Smith, Frederick Hart & Com- 

 oughkeepsie, N. Y., deputy chairman; E. A. Ash, F. L. 

rt, Company, Detroit, Mich.; C. A. Burnett, Scovill Manu- 
ries Company, Waterbury, Conn.; George Ensign, Elgin 
National Watch Company, Elgin, lil. W. F. Errig, Peco 
Manufacturing Corporation, Philadelphia, Pa.; W. M. Ewart, 
Carter Carburetor Corporation, St. Louis, Mo.; T. B. Gibbs, 
Gibbs Manufacturing & Research Corporation, Janesville, Wis.; 
p, J. Hawthorne, General Time Instruments Corporation, New 
York, N. Y.; R. K. McClintock, Sylvania Electric Products, 
Inc, Emporium, Pa.; John O'Shea, Thomas A. Edison, Inc., 
West Orange, N. J.; F. M. Powell, Eastman Kodak Company, 
Rochester, N. Y.; Carl Schlesinger, Pollak Engineering & 
Manufacturing Corporation, Newark, N. J.; M. L. Sperry, Jr., 
Scovill Manufacturing Company, Waterbury, Conn.; C. G. 
Troxler, Hoover Company, North Canton, Ohio. 


Loading Committee: M. P. Woodward, Procter & Gamble 
Company, Cincinnati, Ohio, chairman; C. B. Burnett, Johns- 
Manville Products Corporation, New York, N. Y.; B. B. Bond, 
Remington Rand, Inc., Stamford, Conn.; Harold R. Child, 
Goodyear Tire & Rubber Company, Akron, Ohio; Harold C. 
Hoch, Goodyear Tire & Rubber Company, Akron, Ohio 
(alternate); J. A. Kelly, Todd & Brown, Inc., New York, 
N.Y.; L. M. Freeman, B. F. Goodrich Company, Akron, Ohio; 
R. W. Johnson, American Swiss Company, Toledo, Ohio. 


Powder and Explosives Committee: J. M. Skilling, Military 
Explosives Division, E. I. du Pont de Nemours & Company, 





Wilmington, Del., and Henry N. Marsh, Hercules Powder 
Company, Wilmington, Del., cochairmen; R. C. Burton, Ten- 
nessee Eastman Corporation, Kingsport, Tenn.; L. B. Fraser, 
Fraser-Brace Engineering Company, New York, N. Y.; Dr. 
C. R. McCullough, Monsanto Chemical Company, Oak Ridge, 
Tenn.; J. J. McIntire, Trojan Powder Company, Allentown, 
Pa.; F. Olsen, Western Cartridge Division, Olin Industries, 
Inc., East Alton, Ill.; F. S. Pollock, Atlas Powder Company, 
Wilmington, Del.; C. Y. Thomas, Spencer Chemical Company, 
Washington, D. C.; A. F. Weimann, United States Rubber 
Company, New York, N. Y. 


Rocket Committee: Edward A. Ash, F. L. Jacobs Company, 
Detroit, Mich., chairman; Herbert Allen, Cameron Iron 
Works, Inc., Houston, Tex.; Harry Matheny, Chrysler Cor- 
poration, Detroit, Mich.; John L, Miller, Firestone Steel Prot 
duction Company, Akron, Ohio; G. Vennerholm, Ford Motor 
Company, Dearborn, Mich.; Trevor Gardner, General Tire & 
Rubber Company, Pasadena, Calif.; H. C. Gunetti, Joshua 
Hendy Corporation, Los Angeles, Calif.; D. W. Fletcher, 
National Tube Company, Pittsburgh, Pa.; C. B. Dakin, 
Oldsmobile Div., General Motors Corporation, Lansing, Mich.; 
C, H. McCreery, Revere Copper and Brass, Inc., Rome, N. Y.; 
Harry Oedekerk, associated with Southwest Machine & 
Plastic Company, Los Angeles, Calif. 


Shell Committee: W. N. Howley, Lansdowne Steel & Iron 
Company, Morton, Pa., chairman; J. D. Dickerson, Republic 
Steel Corporation, Buffalo, N. Y.; F. G. Smith, American Brass 
Company, Waterbury, Conn.; H. M. Heckathorn, Mullins 
Manufacturing Corporation, Salem, Ohio; T. E, Murray, 
Murray Manufacturing Company, Brooklyn, N. Y.; Weber 
deVore, Heintz Manufacturing Company, Philadelphia, Pa.; 
A. R. Netterstrom, American Brake Shoe and Foundry Com- 
pany, Chicago, Ill.; D. W. Fletcher, National Tube Company, 
Pittsburgh, Pa.; F. E. Shumann, Lehigh Foundries, Inc., 
Easton, Pa.; Frank Hayes, Bullard Company, Bridgeport, 
Conn.; R. S. Howe, New Britain Machine Company, New 
Britain, Conn.; Robert Barnes, Bethlehem Steel Company, 
Bethlehem, Pa.; F, E. Goeckler, The Midvale Company, 
Philadelphia, Pa.; L. P. Strobel, U. S. Naval Ordnance Plant, 
Louisville, Ky.; Wilbur Ganary, Ganary Brothers, Mt. 
Ephraim, N. J.; W. F. Barton, W. F. & John Barnes Com- 
pany, Rockford, Ill. 


A.0.A. DIVISIONS AND COMMITTEES 


‘SMALL ARMS AND SMALL ARMS 
AMMUNITION DIVISION 


Executive Board: C. K. Davis, Remington Arms Company, 
Bridgeport, Conn., chairman; F. F. Hickey, Savage Arms Cor- 
poration, Utica, N. Y., deputy chairman; Col, Wallace L. Clay, 
Remington Arms Company, Inc., Bridgeport, Conn., secretary; 
Graham H. Anthony, Colt’s Manufacturing Company, Hart- 
ford, Conn.; E. S. Burke, Kelly-Springfield Tire Company, 
Cumberland, Md.; Ward M. Canaday, Willys-Overland 
Motors, Inc., Toledo, Ohio; C. Stewart Comeaux, Sporting 
Arms and Ammunition Manufacturers’ Institute, New York, 
N. Y.; C. Donald Dallas, Revere Copper and Brass, Inc., New 
York, N. Y.; Arthur G, Drefs, McQuay-Norris Manufacturing 
Company, St. Louis, Mo.; C. L. Horn, Federal Cartridge Com- 
pany, Minneapolis, Minn.; O, E. Hunt, General Motors Cor- 
poration, Detroit, Mich.; J. W. McGovern, United States Rub- 
ber Company, New York, N. Y.; John M. Olin, Olin Indus- 
tries, Inc., East Alton, Ill.; Philip D. Wagoner, Underwood 
Corporation, New York, N. Y.; Thomas J. Watson, Inter- 
national Business Machines Corporation, New York, N. Y. 


Rifles and Carbines Committee: Edwin Pugsley, Winchester 
Repeating Arms Company, New Haven, Conn., chairman; 
A. Edward Allen, Utica Cutlery Company; H. A. Brown, 
Remington Arms Company; J. S. Nicholas, Union Fork & Hoe 
Company; John O'Brien, Inland Manufacturing Division, 
GMC; James G. Johnston, International Business Machines 
Corporation; F. R. Valpey, Standard Products Company; J. C. 
Garand, Springfield Armory, consultant. 


Machine Guns, Belts, Links Committee: G. A. Wilson, High 
Standard Manufacturing Company, New Haven, Conn., chair- 
man; George Webb, Colt’s Manufacturing Company; F. H. 
Groesbeck, Savage Arms Corporation; G. S, Cole, Jr., Brown- 
Lipe-Chapin Division, GMC; W. J. Foster, AC Spark Plug 
Division, GMC; James W. Pattison, Kelsey-Hayes Wheel Cor- 
poration; S. G. Green, Ordnance Department, consultant. 


Small Arms Ammunition Committee: E. C. Hadley, Rem- 
ington Arms Company, Bridgeport, Conn., chairman; Robert 
B. Ehlen, Federal Cartridge Company; George L. Dawson, 
Western Cartridge Company; A. J. Mummert, McQuay-Norris 
Manufacturing Company; C. L. Wanamaker, U, S. Rubber 
Company; F. J. Jervey and G. A. Miller, Ordnance Depart- 
ment (alternate), consultants. 


Pistols and Revolvers Committee: George Webb, Colt’s Man- 
ufacturing Company, Hartford, Conn., chairman; M. J. Day, 
Carnegie-Illinois Steel Corporation; H. H. Murtha, High 
Standard Manufacturing Company; G. E, Bauder, Remington 
Rand, Inc.; H. E. Howland, Ithaca Gun Company; C. R. 
Hellstrom, Smith & Wesson Company; E. W. Hopkins, Spring- 
field Armory, consultant. 


ABRASIVES COMMITTEE 


E. B. Gallaher, Clover Manufacturing Company, Norwalk, 
Conn., chairman. 


MACHINE TOOL COMMITTEE 


Walter Tangeman, Cincinnati Milling Machine Company, 
Cincinnati, Ohio, chairman; Herbert H. Pease, New Britain 
Machine Company, New Britain, Conn.; A. H. Eggers, Green- 
lee Brothers & Company, Rockford, IIl.; Haviland Wright, 
Wright & Gade Tool Company, Philadelphia, Pa.; Richard E. 
LeBlond, R. K. LeBlond Machine Tool Company, Cincinnati, 
Ohio; Richard A, Heald, Heald Machine Company, Worcester, 
Mass.; George H. Johnson, Gisholt Machine Company, Madi- 
son, Wis. 




















Are You Interested 
in the 
Decentralization 
of Industry? 





Se 
Er es 
e@ Madison, Ind. (the site of Jefferson Proving 
Ground, now in stand-by), offers outstanding advan- 
tages as a small plant site. The Madison community 
satisfactorily meets the requirements enumerated by 
the National Resources Board for a strategic in- 
dustrial location. 


e Madison has an excellent and adequate source of 
electric power and is interconnected with adjacent 
larger cities, Louisville, Ky., and Cincinnati, Ohio. 
Its fuel is delivered by river, by rail, or by truck. A 
major natural gas pipe line is to cross the Ohio a 
short distance upstream from the city. Application 
has been made to include Madison as one of the 
communities to be supplied from this line. 


e The city has an inexhaustible source of water; 
it has rail, river, and truck transportation which 
insures prompt and economical supplies of fuel and 
materials. 


e This community has enjoyed most harmonious 
industrial relations throughout its history and has 
an adequate supply of native born semiskilled labor. 
The city has a population of about 9,000, of whom 
about 1,000 are now employed in local industries 
and an additional 1,000 could be readily recruited 
from the community. It lies near the center of 
population of the United States, is close to materials 
and fuel, and offers building sites at low cost. 


e Madison is situated on the Ohio River between 
Cincinnati and Louisville and is less than roo miles 
from Indianapolis. It is the river port through which 
the State of Indiana was settled. It is the terminus 
of the first railroad built in Indiana, now a division 
of the Pennsylvania system. A toll-free bridge which 
crosses the Ohio at Madison carries traffic on the 
shortest motor route from the Great Lakes to Florida. 


e The Jefferson Proving Ground was located near 
Madison from strategic considerations. It had an 
outstanding record for accomplishment, safety in 
operation, and dispatch with which results were 
obtained. This record was made possible through 
the ingenuity of its employees and their devotion 
to duty and to its favorable location in the heart 
of the industrial Midwest. 


e@ The same factors which made the Jefferson 
Proving Ground an outstanding World War II 
Ordnance installation are available to you. These 
factors should be considered in locating your new 
plant. 


e Would your Company like to know more about 
the advantages of locating in this charming and 
scenic town? We welcome your inquiries. 
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NEW AMMO PROCESS 


The Small Arms Ammunition Division of the Ordnance De 
partment has recently developed a 2-draw process for Many. 
facturing caliber .30 brass cartridge cases—replacing the prey. 
ous 4-draw method. By so doing, five operations can now by 
eliminated, thereby reducing the over-all cost of manufactur 
per unit cartridge and speeding up production. In the nea 
future this method will be used to manufacture 500,000 cy. 
tridges for regular production. 


ORDNANCE EQUIPMENT TRANSFERRED 


The Department of the Army announced recently that om. 
tracts have been negotiated with the Hercules Powder Cop. 
pany for the transfer, erection, and operation of equipment frgg 
the former Missouri Ordnance Works at Louisiana, Mo,, tot 
San Jacinto Ordnance Depot at Houston, Tex., for the PUrpow 
of increasing the Army’s productive capacity of anhydrmg 
ammonia. 


CONGEALED GASOLINE 


Quartermaster Corps research in congealed gasoline has n& 
sulted in the perfection of this newly developed material to; 
point where it is practical for use, after reconversion, in intern. 
combustion engines, jet motors, and for fuel. Congealed gasolix 
does not explode. It may be stored in open bins and shipp 
in ordinary freight cars like coal. It is possible to convert ay 
grade of gasoline, kerosene, fuel oil, or any other petrolem 
product into a semisolid or even solid state without changix 
the characteristics of the original fluid. Reconversion to the fii 
state is accomplished’ by compression. Tests have shown th : 
congealed gasoline does not readily ignite. Swi 








AIR-COOLED ENGINES its § 
A new line of heavy-duty air-cooled engines for use in militay 
vehicles has been developed by the Continental Motors Corpor 
tion. The six models range from 125 to 1,040 horsepower. f pro 
It was announced that there were only two basic cylinders ¢ 
45%- and 534-inch diameter, and increased power was obtain Get 
by increasing the number of cylinders and by stepping up tk 
compression ratio in the basic cylinder models. 
The development of these air-cooled engines was begun unis 
recommendation of the Ordnance-industry advisory committe GRI 
to the Army Ordnance Department. (See photos, p. 258.) 
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FIBERGLAS ASSAULT BOAT UNI 


The latest assault craft to enable infantrymen to cross rives 
will be made of fiberglas spun to one-thirtieth the thickness ¢ 
human hair. It will be woven into cloth and impregnated wil 
tough plastic. The color—olive drab—will be infused it 
the material. Developed by the Engineer Research and Develo 
ment Laboratories at Fort Belvoir, Va., plans call for a bat 
weighing less than 300 pounds, powered by a 33-horsepow 
outboard motor and capable of carrying 15 men. 


“CANNED”? EQUIPMENT 

Shortly after the end of World War II hostilities, the Am 
Ordnance Department “canned” guns and other equipment 0% 
special metal containers. In recent months, some of the ct 
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Switch to N-A-X HIGH-TENSILE, Utilize 


its greater strength and corrosion resist- 
nilitary 
nf ‘production per ton as much as 33%. 
veh Get a stronger, longer-lasting finished 
Be product. 
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AETNA- STANDARD 


¢ Seamless Tube Mills 


¢ Continuous Strip Long 
Terne Lines 


° Pay-off and Tension Reels 
¢ Continuous Butt Weld Pipe Mills” 


¢ Continuous Strip and Sheet 
Galvanizing Lines 


¢ Plug Mills 


¢ Levellers 


¢ Piercing Mills 
¢ Slitting Lines 
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New Developments 





tainers have been opened to spot-check the equipment. 

matériel has been found to be in excellent condition and ms 
almost without exception, for immediate use in the event of » 
emergency. rey 





ARMY’S NEW SCOPE 


One of the features at the Army Medical Department's 
search and Graduate School is the recently acquired 
type electron microscope which obtains much higher resol 
power and much greater useful magnifications than have 
tofore been possible. Capable of magnifications up to fifty times 
greater than the ordinary light microscope, this new-type instry. 
ment makes it possible to observe and photograph Particles anf 
structure detail too small to be seen by any other means, Th 
detail of photographs taken with the instrument is such that 
useful final pictures may be provided which have been magnifiel 
as much as 100,000 diameters. 


AUSTRALIAN ROCKET RANGE 


Additional security measures protecting the Central Austm 
lian rocket range have been announced. A special amendment 
the National Security Regulations gives the government 
to declare the rocket range a prohibited area, and over 1, 
acres will be so restricted. This will include a huge tract north! 
west of Woomera in South Australia, which is the firing poin 


NAME YOUR BRAND 


Man now can produce not only a laboratory snowstorm but 
some extent can select the particular brand of snow he desing 
In recent experiments, at the General Electric Research Labor 
tory, snow crystals have been caused to change from one specig 
to another by introducing foreign vapors into a cold-ch 
snowstorm. 

Under ordinary conditions, cold-chamber snow crystals usualy 
form as hexagonal plates. By introducing any one of thirty dé 
ferent vapors tested thus far into the cold chamber, the hexagonak 
plate form can be changed to any one of four other recognized 
shapes and can be changed to a number of freak shapes which 
probably are transitional stages between recognized forms. 


SEA 


NAVY PLANS BIG BLIMP 


The Navy is planning te build a 324-foot blimp—the largest 
nonrigid, lighter-than-air craft ever designed. Capable of long- 
range patrol over open ocean areas, the new type “N” blim 
will be nearly twice the size of the Navy blimps used for anti- 
submarine patrol in World War II. 

Design specifications call for an envelope 324 feet long, 7! 
feet wide, and 92 feet high at the tallest point. A double-decked 
&7-foot car under the blimp will house crew, controls, and two 
800-horsepower Cyclone air-cooled engines. Maintenance an 
repair of the engines would be possible while in flight. Fou- 
teen officers and men will normally staff the proposed craft, 
with relief crew living quarters on the lower deck, away from 
the engines and controls. 

Two 18-foot, reversible, controllable-pitch propellers cor 
nected to the engines through a system of transmission shafts 
are to be mounted on nacelles suspended from the car. Gearing 
design is such that one engine can turn one or both propellers 
The helium capacity of the new design calls for 825,000 cubic 
feet. 


SUBMARINES TO BE CONVERTED 


The Navy has named some of the submarines it plans to cot 
vert for special use to carry carge and troops. The Barse 
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ud, THIS IMPORTANT ADVANTAGE — 
PRACTICALLY NO VOLTAGE DROP! 


Contacts that carry maximum currents with a minimum 
voltage drop are only part of the many new advantages you 
get with Bendix-Scintilla* Electrical Connectors. The use of 
“Scinflex” dielectric material, an exclusive new Bendix. 
Scintilla development of outstanding stability, increases 
resistance to flashover and creepage. In temperature extremes, 
from —67° F. to +300° F., performance is remarkable. 
Dielectric strength is never less than 300 volts per mil. 
Bendix-Scintilla Connectors have fewer parts than any other 
connector on the market —and that means lower maintenance 
costs and better performance. TRADEMARK 


Available in all Standard A.N. Contact Configurations. 
Write our Sales Department for detailed information. 


Sra, —SCINTILLA MAGNETO DIVISION of 
~ = iNT oe en — AVIATION CORPORATION 
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New Condenser Cuts Refrigeration Costs 
Saves Cooling Water 


@ The Niagara Aeropass Condenser cuts the cost of 
refrigeration by running compressors at lower head 
pressure, saving up to 35% of power. It uses no cool- 
ing water. 

The refrigerant gas passes thru two coils in an air 
stream. The first, “Duo-Pass” dry coil, removes the 
super heat by air cooling and condenses oil vapor. The 
second, condensing coil, drenched by recirculated water 
spray, condenses by evaporation, transferring to the air 
1,000 BTU for every pound of water evaporated. This 
done at low temperature, no scale forms on condenser 
tubes to clog air passage. 

Between the two coils is the “Oilout”, which purges 
the system of crankcase oil and dirt, keeps it always at 
full capacity. 

The “Balanced Wet Bulb” control holds head pres- 
sure at the practical minimum. It automatically pro- 
portions the fresh air stream to the condensing load with 
the full benefit of power-saving on cool days, providing 
full capacity for peak loads. 


Niagara Aeropass design results from over fifteen 
years’ experience condensing by air. It is completely 
trustworthy for year’ round operation. Users say, “It 
saves half the difficulties and labor of running a refrig- 
eration plant.” 


Units range from 10 to 100 tons capacity. 
For full information ask for Bulletin 103. 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 
Dept. O, 405 Lexington Ave., New York 17, N. Y. 


District Engineers in Principal Cities 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 





New Developments 








will be the Navy’s first undersea cargo carrier; the Ska L 

° “~ Ligy 
will be converted for transport use; and the Ticrong will 
a radar picket submarine. All three were built in 1944 


CARRIER FIGHTER-BOMBER 

A powerful, high-speed, twin-jet shipboard airplane, designatey 
XF3D-1 and named “Skyknight,” capable of searching out dis, 
tant targets through all types of weather, has been designed an; 
developed by the Douglas Aircraft Company to equip Nay 
carriers of the fleet for all-weather 24-hour air operation, 

Powered by two Westinghouse jets and aided by its electron 
“feelers,” the XF3D can fly at “high subsonic speeds and , 
exceptionally long distances” as an attack fighter, long- 
patrol or reconnaissance plane, or as a long-range fighter egg 

A new and novel method of escaping from the Skyknigh 
case of emergency is through an underside bailout chute 
permits the 2-man crew to leave the plane safely while traye 
at high speeds. 


JET DANGER AREA 


Tests using a human subject to determine how near a pe 
can safely approach the intake of a jet aircraft when the eg 
is turning at full power on the ground were conducted recs 
at the Naval Air Test Center, Patuxent River, Md. With hey 
safety lines attached to his body, Lieut. A. L. Hall approachy 
the nose of a North American FJ-1 Fury as the plane rap, 
full power and experimented to see how near he could x 
without danger of being sucked in by the powerful draft, 

The tests showed that a person, if extremely cautious, ¢ 
get within two or three feet of the nose of the plane withg 
being caught in the intake. The danger area is less off tog 
side of the nose. 


NAVY’S ROCKET SHIP 


A large Navy seaplane tender modified to permit the ex 
mental firing of 14-ton rockets from her broad afterdeck 
made her initial voyage as a seagoing platform for upper-a 
phere research. The vessel, the U.S.S. Norton Sounn, Sf 
9,100-ton mother ship for seaplanes, was recently modif 
Philadelphia into a floating laboratory for the test firing 
various types of rockets, including the Aerobee and the 2 
pound V-2, and for launching high-altitude balloons. 

The Norton Sounp will carry elaborate electronic equip 
for tracking rockets in flight to determine their position ad 
times and for the reception of scientific data transmitted ) 
automatic radio from the rockets to the ship. High-speed mote 
picture cameras will record close observation shots of & 
rocket firing and take-off and the first phase of the miss 
flight. A helicopter will be carried by the ship to recover ins 
ments installed in the rockets to record their flight data. 
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PENETRATION FIGHTER 

The U. S. Air Force’s newest jet fighter, the McDo 
XF-88, has successfully completed its first test flight at Mun 
Calif., Air Force Base. Designated as a penetration fighte 
operate deeply within enemy territory against enemy ait 
and ground targets, the XF-88’s wing and tail surfaces ares 
back thirty-five degrees. It has.a wing span of approxim 
40 feet, an over-all length of 55 feet, and a height of 15 


















NEW “RAIDER” TRANSPORT 

Army strategic transportation experts are interested 
possibilities of the Northrop trimotored 16-ton C-125 “R 
assault transport which, it is said, can fly a 6-ton useful 
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TELLS YOU HOW TO DESIGN 


THESE PARTS = 4 


AS IMPACT EXTRUSIONS... 


to cut cost - speed assembly - improve products! 


Write for your copy to: 


ALUMINUM COMPANY OF AMERICA 


2137 Gulf Building e Pittsburgh 19, Penna. 


Sales offices in 55 leading cities. 


A Medey: Wray nin, a 
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Production gaging 
with External Com- 
parator No. 951 and 
Amplifier No. 950. 


MEASURING EQUIPMENT 
by Brown & Sharpe 


Precision gaging on a mass-production scale is now both 
practical and economical with the new Brown & Sharpe 
Electronic Measuring Equipment. By applying elec- 
tronic-supersensitivity, accurate gaging to .00001” can 
be performed as fast as test pieces can be handled. 


An outstanding advantage is the separate amplifier 
unit which isolates all important heat-producing ele- 
ments... preventing temperature drift in gaging units. 
Another unique advantage... the true linear response 
of gaging units permits accurate setting for entire scale 
with only 1 gage block or master. 


Investigate the many advantages of this time-saving, 
precision measuring equipment. Write Brown & Sharpe 
Mfg. Co., Providence 1, R. I., U.S. A. 


At right—Internal 
Comparator Attach- 
ment No. 952, 





At left—Signal Light 
Attachment No. 958. 





At right—Gage Head 
Cartridge No. 953 for 
mounting ia jig or ’ 





fixture. 


1+» We urge buying through the Distributor 











New Developments 





cf heavy ground equipment directly onto “postage-stamp” be 
zone landing strips. The Raider will have the ability to — 
low weight with a ground run of only 350 feet and to take , 
with a 500-mile fuel supply after a run of only 589 feet thr " 
the use of 3 engines, full-span flaps, one 
propellers. 

Intended to be operated from rough, improvised runwa 
Raider could, if the plane bears out company predictions, repla 
gliders for one of the toughest of military aviation mie 
—airborne assault. Unlike a glider, the plane will be able ‘ 
take off again under its own power, once cargo jis unloads, 
The Raider will be sixty-seven feet long, with a WiNgspan « 
eighty-seven feet. 


LONG-RANGE HELICOPTER 


The Piasecki Helicopter Corporation is developing an experi 
mental helicopter designated as the XH-16 for the United State 
Air Force. When completed, the twin tandem rotored ship j 
expected to be the largest rotary-winged craft ever built 
capable of the greatest range ever achieved by a helicopter 
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The Piasecki, transport helicopter. 


With an all-metal fuselage of the general shape and dimension; 
of the Douglas C-54, the XH-16 will be equipped with a lar 
detachable compartment. In combination with the main cabi 
space, this compartment will allow the helicopter to transprt 
a large number of troops, litter patients, or a great amount ¢ 
military supplies. In addition, the XH-16 will be used as; 
rescue vehicle in any type of emergency condition. 


NEW JET ENGINES 


Jet engines which may produce five times the power of tyes 
now in use are being developed by the National Advisory Co 
mittee for Aéronautics at its flight-propulsion laboratory 1 
Cleveland, Ohio. It would mean that aircraft engines with 25 
pounds of thrust in a single unit would be developed. Tag 
thrust would equal 50,000 to 100,000 horsepower in effect 
“push” with the aircraft flying at 700 to 1,000 miles an hor 


EXPERIMENTAL HELICOPTER 


The U. S. Air Force’s 2-place liaison helicopter, the XH-l 
manufactured by Bell Aircraft Corporation, is undergoing figt 
tests. The XH-15, designed for use as an observation plane, it 
special photographic work, aérial inspection of power or Cot 
munications lines, or regular liaison assignments, has a 
speed of over 100 miles an hour, a service ceiling of 20,000 ie 
and a combat radius of 100 miles. It is powered by a Continent 
XO-470 275-horsepower engine and has a 2-bladed rot! 
system with a diameter of 36 feet, 10 inches. 


JET AND PISTON POWER 


A revolutionary new engine type, combining jet and pis 
power to deliver more than 4,000 horsepower, is being develo 
for the Air Force. Under construction by Pratt & Whites 
the piston-jet propulsion combination consists of a 28-cylinl 
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tofetied by Uhe 
Automotive Industry 
tol ve 44 yeasts 


Spicer has progressed with every technical advancement 
made by the automotive industry since its infancy. 
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Spicer has created and produced designs that have revolution- 
ized many phases of power transmission. Typical of these is 
the Spicer Universal Joint, pioneered for automotive use by 
Spicer in 1904, and recognized as an absolute necessity 
to gutomotive advancement. Spicer has helped make the 
American automotive vehicle the lowest cost, most efficient 
in the world. 


A large proportion of the manufacturers in the truck, bus 
and passenger car field usés one or more of these well- 
known Spicer products: Transmissions, Torque Converters, 
Passenger Car Axles, Clutches, Stampings, Parish Frames, 
Universal Joints and “Brown-Lipe” Gear Boxes. 


SPICER MANUFACTURING © Division of Done Corporation 
TOLEDO 1, OHIO 


44 YEARS OF 


SERVICE 


TRANSMISSIONS + PASSENGER CAR AXLES « CLUTCHES + PARISH FRAMES + STAMPINGS + UNIVERSAL 
JOINTS » TORQUE CONVERTERS + SPICER “BROWN-LIPE” GEAR BOXES » RAILWAY GENERATOR DRIVES 











METALWORKING 
MACHINERY 


Cold Headers for Bolts, Screws, etc. 








Bolt Heed Trimmers 
Screw Thread Rolling Machines 
Nut Forming Machines 
Nut Tapping Machines 
Screw Slotters 
Rivet Drillers 
Power Presses of all Kinds 
Eyelet Machines 
Small Arms Ammunition Machines 
Collapsible Tube Machines 
Thread Rolling Machines for Shells 
Wire Drawing Machines 
Rolling Mills for Sheets and Strips 
Rod and Tube Mills 
Flatteners and Straighteners 
Gang Slitting Machines 
Swagers, Pointers, Coilers, Winders, etc. 


Special and Miscellaneous Machines 








WATERBURY FARREL 


FOUNDRY AND MACHINE COMPANY 
Waterbury 


Connecticut, U.S.A. 


SALES OFFICES: 


CLEVELAND NEWARK, N. J. 


CHICAGO 








New Developments 





R-4360 (Wasp Major) engine and a 2-stage General Fj ; 
variable discharge turbo-supercharger. The new power 
will make effective use of the energy in the engine’s ex’ 
gases and in the aftercooling of the supercharged combustj 


RAM JETS TESTED 


Ram-jet engines mounted on the wing tips of a U. § 
Torce Lockheed F-80 Shooting Star have been undergoing ij 
tests for nearly a year at Van Nuys, Calif., and Muroc, 
Air Force Base. The ram jets used in the tests are of two 
ene 7 feet long and 20 inches in diameter, the other 10 feet long 
and 30 inches in diameter. Mechanically simple, ram jets an 
merely tubes made of stainless steel, aluminum, and magnesium 
incorporating a grid where a liquid fuel is burned with the com. 
pressed air that is produced by the ram effect resulting from 
the high speed of the plane. 


RADAR-REPELLENT PAINT 


To prevent enemy radar installations from accurately spottj : 
U. S. bombers, a new paint has been developed that is a 
reflector of radar waves, just as dull paint poorly reflects light 
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T35 TURBO-PROP ENGINE TESTED ‘ 


A new, powerful, turbo-prop engine, the Wright T§ 
(Typhoon), has been undergoing flight tests conducted by th 
Wright Aéronautical Corporation. The engine, equipped wit 
a Curtiss electric propeller with four blades, is mounted in th 
nose section of a Boeing B-17 Flying Fortress for testing, 

The gas turbine-propeller combination is not capable of tury 
jet engine speeds, but it provides greater range than jets and,@ 
addition, has characteristics similar to the turbo-jet engine, pap 
ticularly in high-altitude flight, maximum efficiency at full pows 
mechanical simplicity, minimum vibration, and reduced engig 
frontal area. 


COAST-TO-COAST PHOTO STRIP 


Photographers of the Photographic Laboratory, Engineerig 
Division, Air Matériel Command, flying coast to coast ina 
single flight in an XR-12 type photographic reconnaissance aip 
plane, shot 390 individual photographs—each covering approm 
mately 130 square miles along the 2,700-mile flight line to fom 
a strip showing a continuous coast-to-coast picture. The photo 
graphic flight path selected was from the Pacific Ocean # 
Santa Barbara, Calif., to the Atlantic at New York City. 

Three K-17 type cameras with 6-inch lenses were positione! 
to record the earth from horizon to horizon, the three camera 
covering an area of approximately 490 miles in width. The flight 
was made at a nearly constant altitude of 40,000 feet. Averag 
ground speed of the XR-12 airplane was 375 miles an how 


PARASITE FIGHTER TESTS 


The McDonnell XF-85, the U. S. Air Force’s parasite jt 
fighter, recently completed a 20-minute test flight after whic 
it successfully hooked back on to its B-29 “mother” plane. The 
tiny parasite plane is designed to be carried inside the bomb bays 
of long-range bombers such as the B-36. When a bomber is # 
tacked by enemy fighters, it can release a parasite for defens 


BURIED ENGINE 

Douglas Aircraft is experimenting with a new type militay 
trainer plane which will feature an air-cooled engine submerge 
for the first time in aircraft design, completely within & 
fuselage. The plane is said to be a conventional low-wing moi® 
plane, with a tricycle landing gear. Its Wright R-1300 air-cooled 
radial engine, submerged completely within the fuselage imme 
diately aft of the cockpit and over the wings, drives a tragl 
propeller by means of a shaft running under the cockpit floor 
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ac | New DANLY Ventilated Press Clutch Gives Long 


Trouble-Free Service 
Write for more facts today on the Danly 
clutch and other press features especially 


engineered to reduce press down-time 
and costly maintenance. 
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BASIC FACILITIES 


JAND SKILLED EXPERIENCED MAN POWER 
ssure Long Operating 


recision of DANLY Presses 


Like the heavy naval gun mounts, welded and 
machined by Danly, the frame of a Danly press 
is built to withstand the stress and strain of 
sudden high pressures. For example, bed deflec- 
tions under load are held to a few ten- 
thousandths of an inch per foot of width. 


The basic manufacturing facilities featured 
here are three of the reasons why Danly welded- 
steel press construction provides a stable, rigid 
foundation for long operating precision. 


2100 SOUTH S2ND AVENUE CHICAGO 50, ILLINOIS 


DANLY )  DANLY MACHINE SPECIALTIES, INC. 
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25 YEARS OF DEPENDABLE SERVICE 
TO THE STAMPING INDUSTRY 
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HE point to be stressed here can 


i ies be made in the words of the 
t Gen. Dwight D. Eisenhower 


taken from his recently published book, 
“Crusade in Europe.” The General 








wrote: 

“Naturally, I had pursued the mili- 
tary courses of the Army's school sys- 
tem. Soon after completing the War 
College in 1928 I went to serve as a 
special assistant in the Office of the 
Assistant Secretary of War, where my 
duties were quickly expanded to in- 
dude confidential work for the Chief 
of Staff of the Army. 

“In these positions I had been forced 
to examine world-wide military mat- 
ters and to study concretely such sub- 
jects as the mobilization and composi- 
tion of armies, the rdle of air forces 
and navies in war, tendencies toward 
mechanization, and the acute depend- 
ence of all elements of military life 
upon the industrial capacity of the 
Nation. 

“This last was to me of especial im- 
portance because of my intense belief 
that large-scale motorization and 
mechanization and the development 
of air forces in unprecedented strength 
would characterize successful military 
forces of the future. On this subject I 
wrote a number of studies and reports. 
Holding these convictions, F knew that 
any sane preparation for war involved 
0 sound plans for the prompt mobili- 
tation of industry. 

“The years devoted to work of this 
kind opened up to me an almost new 
world. During that time I met and 
worked with many people whose opin- 
ions I respected highly, in both military 
and civil life. Among these an out- 
standing figure Mr. Bernard 
Baruch, for whom my admiration was 
and is profound. 

“T still believe that if Mr. Baruch’s 
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GUNS OF THE FLEET form 
@ protective screen for our aircraft 
carriers against enemy planes and 
surface ships, enabling naval air 
power to be employed at unlimited 
ranges (Navy photo). 
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For Peace through Preparedness 
The Goal of Industry-Military Coéperation 


‘ 


recommendations for universal price 
fixing and his organizational plans had 
been completely and promptly adopted 
in December 1941 this country would 
have saved billions in money—possibly 
much in time and therefore in lives.” 

General Eisenhower was not alone 
in the analysis he gave during those 
years preceding World War II to the 
problems of industrial mobilization nor 
in his high appraisal of Mr. Baruch’s 
thesis. In fact, there was a small, in- 
tensely loyal band of ordnance experts, 
both in industry and among the mili- 
tary, who worked ceaselessly for an 
adequate mobilization plan should war 
come. Their names -are written large 
in the annals of our national defense, 
but none is inscribed with greater 
affection and more exclusive right than 
that of Frank B. Bell, chief of the 
Pittsburgh Ordnance District, whose 
likeness we are privileged to publish 
on the front cover of this issue of 
ORDNANCE. 

One has but to recall the type of co- 
operation given by Frank Bell to the 
defense services of our country to real- 
ize the tremendous worth of his con- 
tribution. Among his achievements in 
this field which met the public eye— 
and there were countless occasions when 
his activities were of a highly con- 
fidential and equally important nature 
—the writer of these lines cannot cite 
a single instance when there was a 
split-second delay in his response to a 
call to public service. 

As Chief of the Pittsburgh Ord- 
nance District for many years preced- 
ing the late war, Frank Bell, despite 
his heavy responsibilities as head of the 
Edgewater Steel Company, met with 
Ordnance Reserve officers and the in- 
dustrial advisers of the Pittsburgh Ord- 
nance District each month with the 
same regularity that marked his at- 
tendance at countless important board 
meetings of the industrial, educational, 
religious, and civic enterprises with 
which he is identified. 

When the vital question of “educa- 
tional orders” for ordnance production 
in time of peace was brought to the 
fore by the then Army Ordnance As- 





sociation, Mr. Bell responded instan- 
taneously to the call for action. In 
fact, when the first meeting of the 
A.O.A, Educational Orders Committee 
was called in 1937, Mr. Bell was vaca- 
tioning in Northern Canada, but with- 
in twelve hours he had flown from 
the north woods to Washington to at- 
tend that committee meeting from 
which grew the priceless program of 
Ordnance educational orders prior to 
World War II. 


WHEN the first stumbling steps were 
taken toward rearmament in 1939 and 
the first of a long series of costly at- 
tempts side-stepping the Industrial 
Mobilization Plan of 1939 were begun, 
Mr. Bell again—loyal civilian soldier 
that he is—gave of his time and effort 
toward guiding that program, although 
he must have realized that obstructions 
of a political nature were so constantly 
thrown in the way that the effort was 
generally in jeopardy. 

So one might cite at length the 
patient consideration and unfailing co- 
operation by this captain of industry 
whose personal convenience, much less 
interests, he has never allowed to take 
precedence over a call to help the armed 
services of the Nation. 

In this, Frank Bell is by no means 
alone, but he is unsurpassed in the 
quality of his service and the magni- 
tude of it through the years. He portrays 
the sound leadership which has made 
America great. 

Hence it is that the American Ord- 
nance Association will do honor to this 
forthright Industry-Ordnance leader by 
conferring upon him the Frank A. Scott 
Gold Medal for Distinguished Ord- 
nance Service. The medal will be pre- 
sented at a meeting of the Pittsburgh 
Post to be announced later. Frank Scott 
and Frank Bell are of the same pattern; 
both have our country with 
notable success and have contributed 
in unfailing measure to the advance- 
ment of industrial preparedness, It is 
entirely fitting that these two names be 
linked together under the Industry- 
Ordnance banner, for both have ren- 
dered yeoman service.—L. A. C. 
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The Weapon of Victory 


The Combat Team and Continental Targets 


° 


by 
Maj. Guy Richards, USMCR 


‘ 


The most powerful mili- 
tary group ever organ- 
ized was evolved by our 
armed forces 


> 


T requires no genius to discover 
that the dilemma of the world in 
the late “forties and early ‘fifties will 
be the problem of determining the right 
equibalance between men and ma- 





Major Richards was formerly assigned to 
the U. S. Marine Corps Headquarters in 
Washington, D. C. 
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chines, between human welfare and 
mechanical capacity. This dilemma— 
applied to the armed forces and our 
national resources—has been the key- 
stone of Secretary Forrestal’s approach 
to the question of a balanced force. 
But what appears remarkable is that 





in all the debate about air power, naval 
power, ground power, atomic power, 
and industrial power, we have heard 
virtually nothing about the rules and 
needs and strategies of the greatest 
American weapon of the last war—the 
one weapon above all others that won 
the war. I am referring to the aéro- 
amphibious attack force—the American 
Land-Naval-Air Combat Team. 

This amazing, versatile, and durable 
unit was drawn from all branches of 
the service. Only American ingenuity 
can grab credit for it. Perhaps that is 
why no high Army, Navy, or Air 
Force spokesman has put in a big plug 
for it. No one service can claim it for 
its own. For all its past glory, for all 
its unique adaptiveness to future wars, 
it remains a sort of topside stepchild 


of the armed forces, unnoticed, 1 
heralded, and unsung—until some ox 
has to make out an operations orde, 
Then it is top dog. 

Let’s consider what is meant by a 
aéro-amphibious attack force and : 
land-naval-air combat team. In strc 
military parlance, they don’t mean ven 
much of anything, but they should. | 
is the purpose of this article to gir 
them a meaning and to make tha 
meaning stick. 

The two designations comprise : 
blend of meaning and _phraseolog 
derived from terms that still poss 
precise values in military parlance 
(1) The naval attack force—a balance 
force of naval vessels, fleet aircraft, ani 
expeditionary troops, plus the equi? 
ment necessary to seize and hold a 
advanced naval base; and (2) the com 
bat team—an infantry regiment re 
forced with artillery, special weapon 
and combat engineers. 

The term “combat team” was int 
duced, I believe, in the days when ti 





Marine Corps pioneered with the sti f 
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contemporary battalion landing team 
in 1934+ The use of the word team 
spread upward as the landing-team 
idea became a success story 1n amphibi- 
ous tactics. The landing team grew into 
a combat team, and the combat team 
grew into a satisfactorily vague but apt 
description of any infantry regiment 
enlarged for a host of different missions. 

It is as good an Army term today as 
it is a Marine Corps term. Throw in 
armor and other attached units. Add air 
support. Increase the air, armor, artil- 
bry, or naval gunfire required by a 
specific mission. Provide scouts, para- 
troops, transport, amphibious vehicles, 
and unlimited resupply. Multiply by 
three until you have a whole division. 
Or multiply it by thirty or three hun- 
dred until you have ten or a hundred 
divisions. No matter how you choose 
to increase or decrease the size of the 
team, it’s the most powerful weapon of 
war ever devised. 

Most powerful? Yes, the Marianas 
and Leyte proved that. And proof piled 
up fast afterward. The new wonder 
there unfolded to the world was noth- 
ing more than a huge-scale application 
of the team idea begun in Quantico 
in 1934. The task fleet with its carrier 
task forces, the naval attack force with 
its landing teams and combat teams— 
they were all there in the Marianas and 
Leyte, but in efficiency, size, and team 
play the new team was beginning to 
surpass the sum of its parts. 


Forces Self-Sustained 


Never before had any nation’s forces 
come from a great distance, virtualty 
outside the reach of land-based tactical 
air groups (Leyte was 
in reach only of our 
long-range bombers 
from Peleliu and Moro- 
tai), under an umbrella 
of carrier planes and, 
using only what could 
be carried in the holds 
of their ships, smash strong ground, 
naval, and air opposition. 





Many of our prior landings had 
hinted that such power was developing. 
North Africa, the Gilberts, the Mar- 
shalls, Bougainville—all cast the shadow 
of coming events. All were marked 
successes of the team idea. But before 
the Marianas’ “turkey shoot” and the 
Philippine Liberation Campaign, none 
ot the campaigns had quite managed 











to prove to all skeptics that we had 
perfected a far-ranging global weapon. 
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The North African, Sicilian, and 

Normandy campaigns were aided by 
land-based aircraft and they lacked 
naval opposition. With the exception 
of a 3-day stretch, when strong enemy 
air Opposition was put against us at 
Guadalcanal and the Solomons in the 
presence of strong naval opposition, one 
we- present when the other was ab- 
sent. And the Central Pacific landings, 
tough as they were, were all tempered 
by crippled enemy air strength. The all- 
around test against all-around opposi- 
tion had yet to be made. The Marianas, 
followed by Leyte, made that test. 

After Leyte and the lessons provided 
by some narrow squeaks there and else- 
where, components of the American 
Combat Team began to break new 
records in all directions and on oppo- 
site sides of the world—in France, 
Germany, Mindoro, Luzon, Iwo Jima, 
and Okinawa. Among the most notable 
of these records were, in my opinion, 
the following: 

Naval Aviation.—Fleet aviators dem- 
onstrated their ability to interchange as 
land-based fighters during critical hours 
at Midway, Guadalcanal, Leyte (Taclo- 
ban), and elsewhere. In short, carrier 
aviation showed that it could be as 
effective ashore as afloat. 

Third Fleet carrier planes swept Far 
Eastern waters as if they were a prac- 
tice area in Chesapeake Bay. They 
pounded enemy planes, shipping, and 
harbor installations at Manila, Saigon, 
Hong Kong, Swatow, Formosa, bobbing 
up on some days close to 1,000 miles 
away from where they were the day 
before. In Luzon they cut a swath of 
destruction from Cavite to Clark Field, 
sinking more than 120 ships in Manila 
Harbor and wrecking more than 1,200 
enemy planes on the ground and in 
the air. Any one who has seen the 
carnage dealt out by one of these car- 
rier strikes can appreciate the relatively 
new weapon now applicable to a 200- 
mile band inside all the coasts of all 
the continents. 

Armor-Air-Infantry.—The lightning 
thrusts of General Patton’s Third Army 
against the most formidable sort of 
opposition in France, Luxemburg, Ger- 
many, and Czechoslovakia showed 
that American skills had combined to 
outclass the field in armor-air-infantry- 
artillery teamwork. When Patton was 
moving, an over-all victory and an 
enemy surrender were always very near 
possibilities. When Patton. was ordered 
to halt, or when Patton ran out of gas, 


tedious new weeks were added to the 
necessary waiting period before we 
could hope for V-E Day. Furthermore, 
when Patton was stalled, his opposition 
was given priceless opportunities to 


regroup. 

There are three paramount lessons 
in the Patton story. One is that the 
Patton style of armor-air-infantry-artil- 
lery offensive is superior to any other 
where there’s a road network and 
plenty of room for maneuver. Secondly, 
it must maintain its speed and momen- 
tum by fuel and resupply or it will 
otherwise degenerate into a mere con- 
glomeration of vulner- 
able tanks and vehicles. 
Thirdly, everything 
Patton used, with the 
exception of 
bombardment 
been 


single 
heavy 
aircraft, 





had 
wrapped, packed, and stowed on a 
ship and had been delivered in Europe 
over a hard-won beachhead. 

Paratroop Tactics—The employment 
of paratroops in France, Holland, Tag- 
aytay Ridge (south of Manila), and 
Corregidor adjusted—and in many 
ways improved—the doctrines of ver- 
tical envelopment pioneered by the 
Germans at Rotterdam and Crete. 
These drops also showed that the al- 
lies, and particularly the Americans, 
were not slow in determining the exact 
situations in which paratroops could 
help speed the attainment of the Amer- 
ican Combat Team’s over-all objectives. 

It has been demonstrated that para- 
troop drops against strong opposition 
are only successful when local air 
supremacy has been won by the at- 
tacker and when the vertical beach- 
head can be quickly consolidated with 
adjacent friendly ground forces. 

These rules of limitation are impor- 
tant. For it has become fashionable 
lately for aviators to decry the beach- 
head as wholly obsolete and to observe 
that “the beachhead of the future will 
be the captured enemy airfield.” 

There is admirable logic to this 
theory when talking about light op- 
position such as the bandit force of 
a banana republic. But against power- 
ful opposition it is specious and peril- 
ous. In the one instance in World 
War II, for example, at Arnhem, when 
consolidation with our ground forces 
could not be quickly effected, the rst 
sritish Airborne Division was forced 
to withdraw after heavy losses. In short, 
paratroops must still be team players. 
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Amphibious Craft—The develop- 
ment of many types of assault and 
support landing craft was another con- 
tribution this country made on a huge 
scale to victories in Europe and the 
Pacific. Many of them with bow-land- 
ing, bow-unloading, and self-withdraw- 
ing features, and, ranging through the 
gamut of armored Alligators, LST’s, 
LCM’s, LCI’s, LSM’s, and LCVP’s, 
helped the American Combat Team 
burst the confines of many prior limit- 
ing points imposed by water, surf, sand, 
and swamp—in other words by terrain 
that was formerly considered impassable. 

They also jaid the groundwork for 
many surprises. The crossing of the 
Rhine was one. The 8o0-mile blitz up 
the Mindanao River ‘by homemade 
gunboats of the X Corps (captured 
Jap heavy weapons emplaced on lowly 
LCM’s) was another. Most of our 
landings were additional surprises. And 
the crossing of Tarawa’s coral reef was 
one of the biggest. 

Add to this tall list of miracles the 
American doctrines of close air and 
naval gunfire support. What was, in 
the former category, once a desultory 
weapon in the early days of the war 
reached a call-it-where-you-want-it-now 
speed and accuracy in the Philippines, 
Iwo Jima, and Okinawa. What was 
once, in the latter category, a few 
rounds of big stuff fired into the coco- 
nut trees, reached the proportion of 4- 
day saturation bombardments on tar- 
gets pin-pointed by aérial observers. Not 
only that, as early as Tarawa, destroyers 
were scraping inshore to put direct-fire 
5-inch shells on targets within 50 yards 
of our own troops. It requires no 
imagination to see what this could do 
for American forces within naval-gun- 
fire range inside all the coasts of all 
the continents and islands. 


World-Wide Effectiveness 


These miracles lead to the biggest 
one of all; namely, that the scope of 
all the miracles is global. Their globality 
stems from the fact that we have 
learned to pack them all on shipboard 
and from the additional fact that the 
ships carrying them and the Navy pro- 
tecting those ships are global in range. 
They are independent of foreign bases. 
They are unlimited as to spheres of 
operation. They are not governed by 
most of the rules which once restricted 
warfare prior to the advent of World 
War II. 

By the end of the war our task fleets, 
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based on fast, long-range tankers, sup- 
ply and repair ships, had learned to 
stay at sea for months at a time. Those 
same secrets have enabled our Mediter- 
ranean Task Force to remain in that 
troubled political sea without requir- 
ing a shore base or a land depot. And 
the same mechanical genius has pro- 
vided seven-league boots to our strategic 
air power. 

It is not even a contested issue that 
airstrips in the periphery islands sur- 
rounding all the continents could be 
seized and held by our amphibious 
forces to put virtually any target in 
the world under the bomb bays of our 
long-range aircraft. 


Mobility and Power 


But more important than all the 
miracles put into and contrived by the 
American Combat Team, which will 
hereafter be referred to as ACT, are 
two themes which—taken together— 
could be blended into a new form of 
global warfare. One theme is derived 
from ACT’s demonstrated ability to 
move in any direction over water or 
land. The other is: derived from the 
demonstrated ability of ACT’s amphibi- 
ous equipment to conquer terrain in 
which other armies bog down and to 
convert them into military islands (1.e., 
military mantraps) for the enemy. 

To enable the ACT to carry out such 
a role, it must be able to conduct with- 
drawals with the same speed and finesse 
with which it is now able to make land- 
ings and assaults. This is unorthodox. 
Nevertheless, reconnaissance in force 
implies the ability to withdraw, and 
American commanders have long been 
supporters of the idea of reconnaissance 
in force when only small units are in- 
volved in the action. 

Ironically, it was not the Marine 
Corps—which pioneered in amphibious 
warfare—but General MacArthur (who 
took a tip from their pioneering) who 
first employed the principle of amphibi- 
ous reconnaissance in force to win a 
whole chain of islands (the Admiral- 
ties) in February 1944. He took the 
same kind of gamble when he landed 
at Leyte and by-passed Mindanao. It 
is significant that these bold moves 
were inspired by suddenly perceived 
opportunities and were initiated by sug- 
gestions rising from low to high 
echelon. 

Success is augured for this matador- 
style of combat-team tactics if accom- 
panied by a shrewd employment of our 








ability to lure opponents into the ba: 
riers of surf, sand, mangrove, a 
and jungle. Our amphibious vehice 
can move with relative ease through 
these barriers. They are barriers which 
furnish us with all the necessary ¢le 
ments for encirclement and destruction 
that a spider’s web furnishes a spider 
that a locked enclosure, sword, cape 
and nimble footwork furnish the bul. 
fighters of Castile. 


Continents Vulnerable 


How can all this apply to the prob 
lems of assaulting a continent? Eurasia’; 
coast line is eight times that of the 
United States. It is far more vulnerab 
than the United States to surprise x. 
tacks from the sea. It is roughly fifty 
times more vulnerable than Japan, 
roughly a thousand times more vulner. 
able than Tarawa or Iwo Jima 
Eurasia’s mountains, inland seas, and 
watery estuaries abound in the ver 
terrain compartments which the ACT 
has shown its ability to convert into 
military islands. Whether atomic 
weapons are mutually employed o 
mutually rejected in the next war, our 
high military leaders have pointed out 
repeatedly that it will be more impor. 
tant than ever to move our assault 
teams into the enemy’s territory and 
to capture his launching sites and 
airports. 

The American Combat Team, trained 
and peised for multidirectional opera. 
tions, conditioned to high-speed sur. 
prises, freed from the orthodox “rear” 
which still haunts our ground-force 
thinking (but which has been virtually 
banished from our  world-roaming 
Navy) is, in this writer’s opinion, the 
most important fusion of men and 
machines developed in a century o 
weapon manufacture. It is the triumph 
of the imagination over the very m 
chines that imagination created. It i 
the essence of the principle of balance 
that has guided Secretary Forrestal’ 
thoughts on the subject in his appear 
ances and testimony before the Con 
gress. 

The American Combat Team is the 
embodiment of the team spirit. Maybe, 
at this stage in the Nation’s history, 
ACT needs a Secretary and an appro 
priation of its own and a headquarten 
with its name on the door. For it 8 
the only component that each one di 
the armed forces first thinks abou 
forming when that well-known stuf 
starts flying. 
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“War is no more than a 
lethal argument, and to 
be worth the fighting it 
demands a sane and 
profitable political end” 


2 


HE latest book by Maj. Gen. 

J. F. C. Fuller, “The Second 
World War—A Strategical and Tactical 
History” (London: Eyre and Spottis- 
woode), might profitably be discussed 
in various ways. General Fuller, noted 
British soldier-author, is one of the 
outstanding military analysts and his- 
torians of the present day. The Ameri- 
can edition of his book will be pub- 
lished on January 20, 1949, by Duell, 
Sloan and Pearce. This edition will be 
the Ordnance Book Selection for mem- 
bers of the American Ordnance As- 
sociation for February 1949. The 
weakest points of the new work are 
the passages concerning the Versailles 
Treaty, the 1919 boundaries of Poland, 
and the French policy between the two 
World Wars. On the other hand, its 
comments on the several campaigns of 
1939-1945 might be most profitably 
dwelt upon by both officers and civil- 
ians. Within the compass of this short 
article, however, it may be best to con- 
centrate on Fuller’s treatment of the 
most discussed and perhaps the least 
understood military subject of today— 
the use and abuse of air power. 
Most military airmen are enthusiastic 
about strategic bombing; that is, the 
bombing of cities inhabited chiefly by 
civilians, including women and chil- 
dren. Obviously neither World War I 
nor World War II has been followed 
by anything remotely like a real peace. 
General Fuller connects these two noto- 
tious facts. For him the unreason and 


January-February, 1949 





The Folly of Strategic Bombing 


An Analysis of Maj. Gen. J. F. C. Fuller’s New Book 


unenlightened self-interest characteris- 
tic of World War I logically produced 
both the doctrine of strategic bombing 
and the receptiveness of public opinion 
to that doctrine. Further, the unreason- 
ing superferocity of World War II, 
both in destroying cities and in the 
policies which went .with that destruc- 
tion, has since prevented the making 
of any real peace. 

The bombing enthusiasts usually try 
to defend themselves against their 
critics by calling the latter “weak- 
minded humanitarians” or “reactionary 
mossbacks” obsessed with the past and 
therefore unable to estimate the present. 
But if Fuller is a humanitarian he is 
obviously not a weak-minded one. Also 
the dictionary defines “mossback” as 
“a person so sluggish in his life or 
thought that he may be likened to a 
stone or an old tree covered with 
moss an extremely conservative 
person,” and until recently our author 
was too often called a military futurist. 
Accordingly, the baby killers will have 
to think up something new to say, and 
it will be interesting to watch their 
attempts to say anything significant. 

Fuller’s point about air power is 
crisply made in the preface: “. . . war 
is no more than a lethal argument, and, 





According to Fuller, the use 


to be worth the fighting, it demands a 
sane and profitable political end.” Its 
“object .. . is not slaughter and devasta- 
tion but to persuade the enemy to 
change his mind”; i. ¢., to abandon the 
policies which on his side brought about 
the war. “Strategic bombing, as inaugu- 
rated by Mr. Churchill, was not only 
morally wrong but militarily wrong 
and politically suicidal—one has only 
to look at Central Europe today to 
see this.” 


Opposing Theories 

The opposing tactical theories of 1919- 
1939 are noted: that of lightning war 
paralyzing the hostile command by the 
speed of a mechanized ground attack 
prepared, assisted, and supported in 
every possible way by a superior air 
force trained primarily to cooperate 
with the ground troops; secondly, that 
of direct air attack upon civilians. 

The Italian general, Douhet, claimed 
that bombed civilians would insist upon 
surrender almost at once even before 
their army and navy had time to mobil- 
ize. To lightning war Hitler added 
“preliminary bombardments” of propa- 
ganda, a complete disregard of the 
given word in politics, and a systematic 
preliminary organization of treachery 


4 


Boeing 


of heavy bombers such as these in strategic bomb- 


ing was futile and illogical and contributed very little to the final victory. 
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wherever possible inside the countries 
to be attacked. 

Hitler’s lightning wars, notwithstand- 
ing the moral vileness of their accom- 
paniments, were at least rationally 
planned in that he sought to conquer 
without undue loss and destruction to 
either side. Somewhat in the spirit of 
men out to capture wild animals for 
a zoo, he and his generals proposed to 


“catch ‘em alive,” not just to con- 
quer mere deserts and ruins which 
would be economic liabilities but to 


make themselves masters of countries 
which would remain valuable, going 
concerns. 

For the short run at least, the early 
German lightning campaigns in Poland, 
Norway, Holland, Bel- 


’ 


gium, and France and 
Yugoslavia, 
mainland and 
Crete were brilliant suc- 
cesses. The 
successively mastered 
hundred 


again in 
Greece, 


Germans 





more than a 
million people at a cost of less than 
seventy thousand German soldiers killed 
and missing. Even the conquered lost 
far more in prisoners than in killed— 
so bewildering were the new German 
tactics in theaters of war which were 
not too large for its full development. 
In France the Germans conspicuously 
refrained from bombing cities, national 
monuments, or economic resources such 
as factories. 

For years, however, the much-pub- 
licized English strategic bombing was 
a dismal failure. To anticipate events, 
the U. S. Strategic Bombing Survey is 
quoted as showing that the German 
output of combat munitions continued 
to rise steeply until October 1944, by 
which time the German had 
been pushed back nearly to their 1939 
frontiers both in East and West. The 
unhappy story of the almost contin- 
uous noncodperation between the 
R.A.F. and the British Army up to 
1944 is temperately but forcefully told. 
In Libya, Rommel was long able to 
win victories in the teeth of British air 
superiority, and the R.A.F. only feebly 
harassed his final retreat from Alamein 
along the one coastal road to Tunisia. 

De Guingand, Montgomery’s chief of 
staff, is quoted on the reasons for this: 
“The (British) Air Force was so ob- 
sessed by air fighting and bombing that 
the pilots ‘were not allowed to come 
down low’, and therefore they ‘had not 
had . . . training in the low-flying . . . 


armies 
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attack with cannon’.” On the one oc 
casion-—the attack on the Mareth Line 
in southern Tunisia in March 1943— 
when the Desert Air Force, after some 
preliminary training, was allowed to 
give the Eighth Army real tactical 
support, the resulting “blitz” was an 
overwhelming success. Nevertheless— 
so Fuller again quotes De Guingand— 
there resulted “. . . considerable anxiety 
in high R.A.F. places from the 
Air Ministry downwards. Great efforts 
were made to write down the story . . . 
I suppose the fear was that the 
Army would always ask for this kind 
of support, and . drain our 
fighter strength, and therefore make the 
R.A.F.’s primary task of defeating the 
enemy's air forces more difficult 
(but) ... the losses for the day’s opera- 
tion were (only) eight pilots killed or 
a heavy bill 


~ 


missing—by no means 
to pay.” 


Lack of Cooperation 


Unfortunately, most U. S. fliers 
thought like the R.A.F. Too often, 
therefore, in 1943 and 1944 the in- 


eptitude of Anglo-American attempts 
to cooperate with the ground forces was 
conspicuous. In Sicily and Italy only 
meager tactical results were obtained 
against the battle-hardened and mobile 
German troops, and no tangible results 
were achieved at all against their com- 
munications. Especially the lesson of 
1917—that too much bombardment of 
any sort, as at Cassino, actually hinders 
subsequent advance over the torn-up 
ground—had been forgotten. 

In 1944 Caen was another example 
of uselessly destroying buildings and 
killing allied civilians to no military 
purpose whatsoever. An official Anglo- 
American report on bombing in 1944 is 
cited as follows: “On June 30th the 
heavy bombers were first used on the 
actual battlefield of Normandy 
The risks were obvious; the bomber 
crews were to bomb little more than 
a mile away from our own troops and 
the chances of error, especially when the 
whole target area became covered with 
dust and smoke, needed no emphasis.” 

General Fuller continues: “This is 
an interesting statement, because if, in 
broad daylight, errors of a mile are to 
be expected, in the night bombings of 
military objectives in German cities 
they certainly cannot have been less.” 

Examples are given of Anglo-Amer- 
ican salvos falling three, four, and even 
seven miles inside the allied lines. 


—. 


lo 


On the other hand, the admirah, 
air support of the invasion of Nor. 
mandy by bombing fixed targets and 
especially the bridges over the Seine 
and Loire is given due praise, as j 
Patton’s use of air power to Protect his 
right flank in his dash across France 
The effectiveness of air ground and es 
naval coéperation in the Pacific, both 
in the early victories of the Japanese 
and in their subsequent defeats, 
briefly but impressively shown, 

Again, the admirable results achieved 
by the air transport and air supply 
of troops from New Guinea to Burm 
are duly noted. Indeed, General Fulle, 
believes that air transport rather thay 
air bombing may prove to be the maste; 
function of planes in future wars, 

Meanwhile he temperately notes the 
repeated failures of strategic bombing 
The Soviet bombers were impotent 


is 


against little Finland. In the 1940 ait 
battles over Britain the R.A.F, fighters, 
although heavily outnumbered by the 
German planes operating from near-by 
bases, inflicted such losses that the Ger. 
man Command called off the operation, 
Incidentally, a footnote tells us that 
the German air losses up to October 
31, 1940, are now known to have been 
1,733 planes, whereas at the time the 
British Air Ministry claimed a German 
loss of 2,692, an exaggeration of more 
than 55 per cent. 

Against the attempts of bombing 
enthusiasts to explain away the British 
victory, Air Chief Marshall Sir Hugh 
Dowding, then commanding the R.AF. 
Fighter Command, is quoted as having 
said in 1942: “The fact is, of course, 
that the defense has a basic advantage 
which increases _ with 
the between 
the attackers and the 
target, and it seems 
unreasonable to 

that exclu. 
long-range air 


distance 


not 
suppose 





_ 


warfare between two remote and self- 
supporting opponents would result in 


sively 


an innocuous stalemate.” 

Still another failure of strategic bomb- 
ing was scored over little Malta, for 
years the most bombed spot on earth. 
In April 1942 no less than 5,715 sorties 
were made against it, and during that 
month the island had its 2,oooth aif 
alert. Nevertheless the morale of its gat- 
rison and population was unshaken 
and the place remained in British hands 
throughout. 

The initiation of British strategic 
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g and Churchill’s personal re- 
for it are discussed at some 


bombin 
sponsibility 
length. In that connection the interest- 
sof point is made that, although air 
frightfulness is new, frightfulness itself 
‘ 4s old as barbarism. Civilized peoples 
have seldom imitated the disgusting 
Mongols in making slaughter and de- 
struction ends in themselves. In West- 
ern civilization the few military excesses 
deliberately planned by governments 
have originated in religious or quasi- 
religious hatred. Usually the material 
results of wars undertaken in the spirit 
of crusades against moral evil have been 
deplorable and the spiritual benefits nil. 
Fuller may allow insufficiently for ex- 
ceptions to this rule but in general it 
certainly stands. 

He particularly notes that the great- 
ness of modern England was largely 
founded on moderation in military 
policy. The vast but fragile structure 
of the British Empire was built up and 
long maintained by carefully preserv- 
ing the balance of power and by 
abstaining from great continental cam- 
paigns, most of all from crusades fol- 


lowed by great revenges. 


War of Hatred 


The concept of a 
British interests was badly damaged in 
September 19239 when Churchill, as one 
of England’s foremost statesmen, joined 
in proclaiming the struggle against 


rational war for 


Germany to be one against incarnate 
evil. Strategic bombing fitted neatly 
into a war begun in that spirit. When, 
in 1940, England lost ail European and 
Mediterranean continental bases except 
Egypt, the temptation to attack Ger- 
many by indiscriminate devastation 
from the air became stronger. When, 
at Casablanca in 1943, Churchill joined 
with Roosevelt in demanding uncon- 
ditional surrender, he made certain that 
the balance of power, the necessary con- 
dition for the survival of the British 
Empire, would be destroyed. Strategic 
bombing and a war of unlimited hatred 
interlocked as perfectly as the parts of 
a picture puzzle. 

On May 11, 1940, even before the 
fall of France and exactly a month after 
Churchill had become Prime Minister, 
he and not the Germans began the at- 
tack upon civilians by ordering or 
permitting the bombing of the German 
city of Freiburg. Thenceforward the 
will-o’the-wisp of defeating Germany 
by wholesale terrorization was stead- 
fastly pursued until between forty and 
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Air Force 


Even though towns were devastated, such as the one pictured here, by Allied bomb- 
ing fleets, German industrial production continued to rise until October 1944. 


fifty per cent of all British war produc- 
tion was devoted to the Royal Air Force. 

Fuller does not discuss the defense 
that Churchill might make—that his 
hand was forced on strategic bombing 
by public opinion and on uncondi- 
tional surrender by President Roose- 
velt. On the other hand, if Churchill 
did indeed see the extreme unwisdom, 
from a British point of view, of com- 
pelling Germany to fight to the bitter 
end, he certainly gave no public indica- 
tion of having done so. Both uncon- 
ditional surrender and strategic bomb- 
ing are in full with the 
vehemence of his frequently expressed 
hatred for Hitlerism. If he could not 
have kept up British morale without 
intiating or consenting to policies des- 
tined to go far toward ruining his coun- 
try, then most of the blame is due to 
what, under contemporary conditions, 
is oddly called democracy. At any rate, 
after a war throughout most of which 
he controlled British policy, Britain is 
bankrupt and the liquidation of her 
Empire is already far advanced. In 
other words, the statesmanship of this 
magnificent inspirer of fighting men 


accord 


has disastrously backfired. 

That England, instead of trying to 
devastate Germany from the air, should 
have built enough fighter and fighter- 
bomber aircraft to command the air 
over the British Isles and to cover naval 
and military operations, General Fuller 
is the first to insist. After that, since so 
many overseas operations from North 
Africa onward were held up for want 
of landing craft and since so many air- 
borne operations clear up to Arnhem 
were cramped for want of transport 
planes, landing craft and transport 


planes instead of heavy bombers should 
have come next. 


"Victory in Sea Power” 
“The strategical foundations o/ vic- 
. the strategic 


actually 


tory lay in sea power. . 
bombing ot Germany 
impeded speedy victory . . . had not 
a single German city been bombed, 
and instead had half the man 
power employed on the building of 
heavy bombers been devoted to the pro- 
duction of landing craft and transport 
aircraft, there can be no shadow of 
doubt that the war in Europe 
would have been won at least a year 
earlier than it actually was.” 
** @ 

Well, gentlemen of the U. S. Strategic 
Air Force—and very gallant gentlemen 
you are who would not dream of 
killing women and children on the 
ground, and would to God that your 
wisdom were as undoubted as your 
courage—you are challenged. That 
wars today can seldom, if ever, be won 
without air superiority every one 
agrees. But in order to gain and keep 
air superiority must you go in for 
indiscriminate baby killing? 

We all know the attractions which 
your specialty has for airmen in all 
countries. Nevertheless, General Fuller’s 
book makes a strong case against that 
specialty. Can you disprove his case? 
To what extent can you show that 
strategic bombing, with or without 
atomic explosives, is ultimately worth 
while? Most of all, can you show how 
any war of indiscriminate mass destruc- 
tion can possibly lead to any real peace? 
If not, then what is your specialty 
good for? 


vast 
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Soviet Airecrait 


Russian Developments Have Produced 
Jet Airplanes of Top-Noteh Quality 


’ 


The Red Air Force has 


assumed a different mis- 
sion from that of World 
War Il 


x 


HE Russian Air Force, which 

fought and won the war on the 
Eastern Front’ by using its planes 
mostly for close air support, appar- 
ently has done a complete about-face. 
Instead of tying its aircraft to ground 
troops, today it features fast interceptor 
jets and 4-engined jet bombers. 

Exact facts on what the Russians 
have in the way of a modern air force 
are difficult to get, but the Iron Curtain 
has sufficient holes in it to permit avia- 
tion experts to appraise the Soviet air 
arm. It is not eating anybody’s jet 
exhaust fumes. 

During the past war, the Red air 
force flew its Yakolev and Lavotchkin 
propellered fighters at low altitudes. 
Their heavy-caliber machine guns and 
cannon played hob with German sup- 
ply lines, troop concentrations, and 
fighter landing fields behind the lines. 





Photographs at the top of this page and 
Figs. 1, 4, 5, 6, are by courtesy of Aviation 
Week; Figs. 2, 3, Naval Aviation News; Fig. 
7, Boeing Airplane Company. 
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The Russians scoffed at American 
long-range bomber techniques and 
asked for Lend-Lease planes like the 
F-51, F-39, F-40, A-20, and B-25, all of 
them good performers close to the 
ground. 

Little is known about any heavy 
bombers the Russians used in the war. 
Aircraft plants the 
heavily armored fighters and twin- 
engined TU-2, which somewhat re- 
sembles the Lockheed Ventura and was 
the Reds’ best piston-engine plane. 

No less a Russian leader than Lieut. 
Gen. Sergei V. Ilyushin, who designed 
the Stormovick ground-strafing fighter, 
saying: “We _ never 


specialized on 


was quoted as 





agreed with the theory that aircrss 
would play an independent réle in th 
next war; that by bombing tOwNS th 
outcome could be decided. We be 
lieved that the air force would be 
arm of the land troops.” Somewhy 
the same attitude was shown by th 
British when they limited their Flee 
Air Arm in early days of the war t 
a minor sea role. 


Russians Like Jets 


Today the picture has changed 
Photographs and descriptions of new 
Russian planes indicate the Reds hay 
gone all out for the jet engine, jus x 
have the British and Americans. The 
same names—Yak, Mig, TU, aj 
Mikoyan—appear under the pictury 
but the planes are different. They shoy 
a distinct German flavor in their & 
sign, and rightfully, because the Ry 
sians took all the Nazi aircraft factoris 
and engineers they could find in th 
closing days of the war and move 
them eastward. 

Many German aircraft plants wer 
in Soviet-occupied territory, including 
a large number of famed componen 
constructors. The Arado, Blohm an 
Voss, Dornier, Focke-Wulf, Heinkel, 
and Junkers concerns were amon 
those that were added, through the for 
tunes of war, to the Russian accumul 
tion of plants and scientific and tech 
nical man power. The Russians aly 
captured many plans for projected je. 
and rocket-powered military aircraft 
and the men who drew them. Thes 
men are now working for rubles kx 
hind the Moscow meridian. That i 
why the jets that foreign observers st 
in Moscow have a German lock. 





Fig. 1. The Mig-type jet research monoplane which resembles the Navy's FJ-l # 
some respects has an underslung jet orfice; its tail assembly is mounted on a boot 
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American aircraft experts who have 
hotographs and drawings of 





NDS th ie jet fighters have said that 
© he BE the most promising looking of the lot 
I be ay js the new Yak jet fighter (see top 
ewha fof pase 248). Looking remarkably like 
by the & the American Air Force's Republic 
it Fle | Thunderjet F-84, the new plane is 
War ty f touted by its admirers as being in the 
65o-mile-an-hour class. This would 
make it as fast as the USAF’s best—the 
p.s6—which has gone 670 miles an 
officially. 
rp _ eer 3 Lieut. Gen. Alexander 
Is haye | Sergeiovich Yakolev, who designed the 
just 4 Yak-3 and Yak-9 propellered fighters 
s. The§ during the war and brought out an 
, and early Yak-15 jet fighter, it is probably 
icture, & the plane which was tracked by radar 
y show! in Korea at better than 600 miles an 
cir de hour. 
- Ry} The power plant in the Yak jet may 
ctoris# be the British Nene jet engine which 
in te & can turn out 5,000 pounds’ thrust. The 
moved) Russians bought a few dozen of the 
Nenes before international repercus- 
Wer — sions caused restriction of shipments 
uding from England. So good is the Rolls 
onen | Royce jet engine that the United States 
anf also is using it in its FoF Navy jet 
inkel & fighters. The Pratt & Whitney engine 
mong company is building the Nenes under 
e fo. agreement with the British patent 
nul. — owners. 
tech. Because the Nene is a centrifugal- 
ay}! flow jet engine, it necessitates a fatter 


1 jcc} fuselage than is found in the F-84, 
crt! which uses a slimmer axial-flow J-35 
hee (Allison TG-180). The Russians also 
hE were buying Derwent jet engines and 
tis reportedly got about sixty of the two 
‘st | types before the British Board of Trade 
clamped down on any more deliveries. 
A look at the artist’s conception of 
the new Yak jet will show that the 
Russians apparently are getting away 
from the underslung jet engine mount- 
ing which characterized most of their 
other planes—fighter and bomber alike. 
The plane features an extremely thin 
wing, popular with the fastest fighters; 
high elevators to escape the air tur- 
bulence behind the wings; and a 
bumper under the jet exhaust pipe to 
protect the tail section in the event 
of a nose-high landing. 

Clean lines of the new Yak contrast 
with those of the early Yakolev fighter 
with its underslung jet installation and 
chopped-off exhaust orifices. This latter 
plane may have been the one reportedly 
flown by Lieutenant General Savitski 
against the Germans over Berlin in the 


rr ——— 
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closing days of the war. The plane 
somewhat resembles also the Mikoyan 
single-jet fighter, another of Russia’s 
newer aircraft. This Mig research plane 
(Fig. 1) looks somewhat like the Navy’s 
FJ-1 shipboard fighter, with its nose 
airscoop and fat-bellied appearance. 
Like the earlier Yak, it had the 
chopped-off belly outlet for its jet 
engine. 


The Mig-7 Jet 


The Mig-7 (Fig. 4) jet is a result of 
joint efforts by designers Mikoyan and 
Gurevich. It probably is powered by 
two German BMW 003 turbo jets, each 
of 1,750 pounds’ thrust. Some of the 
Mig’s structure resembles the Messer- 
schmitt ME-262 fighter, which worried 
allied bomber formations over Germany 
during the war, particularly in side 
view, in tail unit configuration, and in 














Fig. 3. Considered the best Russian piston-engined plane of its class, the TU-2 


fuselage cross section. This, however, is 
not necessarily evidence of German as- 
sistance in designing. Maximum speed 
is believed to be around 600 miles 
an hour. 

The Yak-15 (Fig. 5) had the wings, 
elevators, and the “leaning-forward” 
fin and rudder closely resembling those 
of the Yak-3 and g prop fighters. Wing 
span is about thirty-two feet, smaller 
than U.S. fighters. As usual, performance 
figures are lacking, but a look at its 
sleek appearance indicate it 
could do well over 500 miles an hour. 
Its pilot has poor visibility, due to 
location of the cockpit far back on the 
fuselage behind the wing. 

Another Russian jet fighter is the 
Réd version of the German DFS-346 
jet research fighter (Fig. 6). This 
bullet-shaped plane also featured a nose 
air scoop, slightly swept-back wings, 


would 


with 2 M-82 1,600-h.p. engines and a top speed of 340 m.p.h. could lift 5,000 pounds. 
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and elevator surfaces mounted on the 
extreme top of the rudder. 

American jet experts are interested 
in the Ilyushin 4-jet bomber (Fig. 7), 
pictures of which have appeared in 
Aviation Week magazine. Its four 
underslung jet engine nacelles resemble 
those found on the Boeing B-47 jet 
bomber, but its fuselage is more like 
that of the Martin Marauder. This 
high-wing monoplane’s tail turret looks 
like that found on the Boeing B-17. 

The Russians have a twin-jet medium 
bomber also, the Tupolev (Fig. 8). Its 
clean lines and general appearance are 
similar to its ancestor, the TU-2 piston- 
engined medium bomber and attack 
plane. 

The Russians’ seeming preoccupatfon 
in producing jet fighters that will serve 
as interceptors rather than ground- 
support aircraft indicates what might 
be a change of military thinking behind 
the Curtain. It is a well-established fact 
that jet fighters make poor ground- 
strafing planes because of their extreme 
speed which makes precision firing 
difficult. If the Russians are to continue 
their strong bent for hitching their 
planes to their infantry, it may well be 
that they intend to use the jets for 
intercepting enemy planes and will 
continue to use such World War II 
planes as the Yak-3 and 9g, the LA-s, 
and the TU-2 for close air support. 
Those heavily armed and armored 
planes did a good job against the Ger- 
man invaders and might be dusted off 
and used in that secondary rdle while 
the jets held forth upstairs as greeting 
committees for enemy jets. 

It might be interesting to run over 
a few features of the planes which 
made up the World War II air force, 
since many might still be in use if an 
emergency arose before the new Rus- 


PS eas ty te? 


Fig. 7. 





The Ilyushin 4-jet bomber resembles the Boeing B-47 in 





sian jets could get into full production. 

Best known fighters were the two 
Yak’s. The “3” model had a 
horsepower VK-105 PF2 in-line liquid- 
cooled V engine. It had only a 30-foot 
wing span and a maximum speed of 
365 miles an hour. It carried 
20-mm. cannon firing through the 
spinner and two 12.7-mm. guns in the 
cowling. The “g” (Fig. 2) had a more 
powerful VK-107 engine 
power), was slightly larger, and could 


1,300- 


one 


{ 1,800-horse- 


do a few more miles an hour. 
Two other propellered fighters of the 
Red Air Force were the Lavotchkin-7 














Fig. 4. The Mig-7 shows German i | 
Its 2 jet engines are probably BMW oat 








Fig. 6. The Russians make good use ot captured German equipment. This is their 
version of the Nazi’s DFS 346 jet research plane. Note the unique tail arrangement. 


Se ee 


a 


liettteeesieesneeenendl 





its thin wing, engines underslung on struts, and its now 


It has a B-17-type tail turret and carries its main landing gear in the fuselage, thus simplifying the thin-wing desifs 
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g, Both were short-range fighters 
ohter-bombers which slightly re- 
Zeros because of their 
They were powered by 


and g 
and hg 
gembled Jap 


radial engines. , 
§oo- and 2,200-horsepower engines, 
1,800- : 


sectively and could do about 400 
res i . 

“t an hour. Both carried two 20-mm. 
mi 

annon in the cowling and packed up 
U 


to 500 pounds of bombs. 









Soviet Bombers 
Twin-engined bombers of the Soviet 
mainly 





propeller-plane stable were 
[lyushin IL-4’s, Petlyakov’s PE-2, and 
the TU-2. The IL-4 had a single tail 


the other two were twin-ruddered 





nAluence 
W 003’, 





and . 
iobs. The IL-4 had a 265-mile-an-hour 


speed and could carry a 4,400-pound 
bomb load, including one torpedo ex- 
ternally. The PE-2 saw considerable 







operational ser\ ice during the war at 
bombing, fighting, reconnaissance, and 





ground assault work with the Red 





Army. It bears more than a superficial 
resemblance to late but not 
lamented Messerschmitt ME-110. It 
was one of the Russians’ fastest piston- 
engined aircraft, doing 340 
hour. It had only a 2,240-pound bomb 





the 







miles an 





loading. 
For designing the TU-2 (Fig. 3), 
Tupolev won a prize from Stalin in 







1943. It is thought to be about the 





best piston-engined bomber in its class 
that the Russians produced. It is the 
only Russian bomber designed during 
the war and is standard equipment of 







the close-support squadrons. It is gen- 





erally better equipped for radio and 





instrumentation than other Russian 
bomber types. Speed is listed at 340 
miles an hour and bomb load at 5,000 


pounds. Two M-82 radial engines turn 







out 1,600 horsepower each, considerably 





below the best piston engines used by 
the U.S. today which all run between 
2,500 and 3,000 horsepower. 







Since the Russian Air Force also has 





a very small navy air force component, 





some of its planes had to be equipped 





to handle torpedoes. The Russian Navy 





has no air arm to speak of, but uses 





the same type planes as the army air 





force with suitable modifications. The 
army air 





force is composed of a 





number of smaller air armies which 





are used entirely in support of ground 





troops, their activities being confined 
to battle areas only. 
There also is 






a Soviet long-range 





bomber force, not designed as a strategic 
force as understood by the U.S. Al- 


though under separate command from 
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Fig. 8. The Tupolev twin-jet bomber follows the design of its piston-engined predeces- 
sor, the TU-2. Centrifugal-flow engines are probably housed in the deep wing nacelles. 


the air armies, it has seldom operated 
in a strategic capacity and is chiefly a 
ground-force support element. There is 
reason to believe, however, that there 
will be increased emphasis on the 
strategic use of long-range bombers. 

Forty thousand aircraft a year is said 
to be the postwar rate of production 
in the Soviet Union, according to press 
reports. This figure undoubtedly in 
cludes both military and civil aircraft. 


Our B-29 Copied? 

The Russians do not seem to have 
copied any of the plane designs of the 
Americans to any extent, except pos- 
sibly that of the B-29. How many air 
craft of this type are in service now 
Air 


lively 


not 
known, has 
revolved around the TU-7o transport 


the Russian Force is 


but 


with 
argument 


plane (Fig. 9) which contains many 
Superfortress overtones. 


During the war, several Superforts 
were forced down in Russian territory 
near Japan. Being neutral, Russia in 
terned the planes and soon liberated 
the crews. Nobody knows what hap 
pened to the planes, but the TU-7o 
certainly has earmarks of the Boeing 
bomber. Many structures of both air 
craft are identical in shape and size. 

Russia is reported to have about 
14,000 warplanes in operational service 
and another 10,000 in reserve. Of the 
total, more than 5,000 are fighters, and 
of these, 1,000 are new jets. More than 
1,500 Russian planes are land-based 
torpedo bombers. During 
Stalin 
reached 40,000 planes a year. The US. 


the war, 


claimed aircraft production 


turned out 96,318 in 1944, but our 


planes were heavy metal jobs, not light 
weight plywood craft. In airframe 
weight, the U.S. outproduced the 


U.S.S.R. from five to ten times. 


Ce a om 





| 


Fig. 9. The TU-70 seems to be a copy of our B-29, several of which were interned in 
Russia during the war. Many of the major components are obviously exact duplicates. 
] I 
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O. McK. Solandt 


O. McK. Solandt, Ottawa, Canada, 
is chairman of the Canadian Defense 
Research Board and scientific member 
of the Chiefs of Staff Committee and 
Defense Council. A lieutenant colonel 
in the Canadian Army in World 
War II, he was a member of the Joint 
Military Mission sent to Japan to 
evaluate the effects of the atomic bomb. 

Thomas Drever, Chicago, Ill., is 
president of American Steel Foundries. 
A leader in industrial and civic affairs, 
he is a director of the Chicago Post, 
American Ordnance Association. His 
company was in the first rank of ord- 
nance production in both World Wars. 

Maj. Gen. C. T. Harris, Jr. (Retired), 
as head of the Ordnance Division, Na- 
tional Security Resources Board, is 
continuing the outstanding work with 
which he has been connected through 
World Wars I and II and the interven- 
ing years. He is unsurpassed in the im- 
portant field of mobilization planning. 

Thomas A. Morgan, New York, 
N. Y., is chairman of the Sperry Cor- 
poration. Largely responsible for many 
of the developments in antiaircraft de- 
fense as well as aircraft and maritime 
instrumentation, he was awarded the 





M. J. Allen 
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Thomas Drever 


Homer Adkins 


For Eminent Service We Salute 
These Industry-Ordnanee Leaders 


Maj. Gen. C. T. Harris, Jr. 


President’s Certificate of Merit for 
“services of outstanding benefit to the 
United States during World War II.” 

Weber deVore, Philadelphia, Pa., is 
manager of the Ordnance Division of 
Heintz Manufacturing Company of 
that city now continuing extensive re- 
search on cold extrusion of steel. He 
was responsible for much of the re- 
search and development on_ rocket 
launchers and rockets during World 
War II. 

Marion J. Allen is secretary of the 
Chicago Post, American Ordnance As- 
sociation. From 1942 through 1945 he 
was personnel director of the Chicago 
Ordnance District, supervising the per- 
sonnel activities of a peak employment 
of 7,000. Awarded the meritorious 
civilian award by the War Department, 
he continues his service to the Ord- 
nance cause. He is assistant vice-presi- 
dent of American Steel Foundries. 

Homer Adkins, Madison, Wis., is 
professor of chemistry at the University 
of Wisconsin. Formerly a member of 
the Office of Scientific Research and 
Development, he is author or coauthor 
of thirty formal reports issued by that 
office or transmitted to the Secretary 








Brig. Gen. H. A. Nisley 





T. A. Morgan 


Roger Adams 





Weber deVore 


of War. For his services to O.S.R.D., 
1941-1945, he was awarded the Medal 
of Merit. 

Brig. Gen. H. A. Nisley, Nashville, 
Tenn., recently retired from active 
service. He was Ordnance Officer at 
Headquarters, Army Ground Forces. 
As Ordnance Officer of the Armored 
Force during World War II and later 
as Ordnance Officer of General Brad- 
ley’s Twelfth Army Group, General 
Nisley rendered especially distinguished 
services. 

Roger Adams, Urbana, Ill., is pro- 
fessor of organic chemistry and head 
of the chemistry department, University 
of Illinois. He was a member of the 
National Defense Committee through- 
out World War II. Later he was 
scientific adviser to the Deputy Mili- 
tary Governor of Germany, 1945, and 
chairman of the scientific advisory 
group to the Military Government in 
Japan, 1947. 

L. H. T. Dehmlow, Ann Arbor, 
Mich., is president of the University of 
Michigan Post, American Ordnance 
Association. He is also captain of the 
university's chapters of Scabbard and 


Blade and Pershing Rifles. 


L. H. T. Dehmlow 








New Wheels for War 


Revolutionary Developments in Military Vehicles 


8 


by 
Col. J. M. Colby 


° 


The full potentiality of 
the wheeled vehicle has 
never been exploited for 
military use 


’ 


HE remarkable performance of 

American wheeled transportation 
in World War II reflects great credit 
on all who contributed to and _par- 
ticipated in its development and pro- 
duction. However, on looking back, the 
program can be criticized from two 
points of view. First, wheeled vehicles 
could not perform with reliability the 
duties required of them in the tactical 
role or in close supply of tactical units. 





Colonel Colby is chief of development en- 
gineering at the Army Ordnance Department's 
Detroit Arsenal, Center Line, Mich. 
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Secondly, the complication of all-wheel 
drive was not necessary for much zone 
of interior and communications-zone 
activity. 

Because our wheeled vehicles did fail 
in many tactical assignments (functions 
for which they were not designed) the 
saying, “When in doubt, use tracks,” 
became a military maxim which guided 
operations planning and was quickly 
reflected in our tank-automotive de- 
velopment program. 

As a result, our Army standardized 
a medium cargo tractor. We are build- 
ing pilot models of a heavy cargo trac- 
tor at the Detroit Arsenal and a light 
cargo tractor is now under development 
design at a commercial facility. 

Although these track-laying vehicles 

can be depended upon for outstanding 
performance over the most difficult 
terrain, there are several factors which 
make questionable the wisdom of 
adopting them for general use. Their 
manufacture will require extensive, 
specialized tooling, and they will com- 
pete for essential components required 
by the greatly enlarged field of track- 
laying combat vehicles. Operating costs 
of high-speed track-laying vehicles are 
very high. Track replacement alone on 
the heavy tractor will cost from two to 
three dollars a mile. 


Many have long felt that the ful 
potentiality of the wheeled vehicle, with 
its lower manufacturing and operating 
costs, has never been fully exploited for 
military use. The successful use of the 
pneumatic tire on road-building ma. 
chinery and on farm tractors has con 
firmed this conviction. 

Hence, in 1946, the Ordnance De 
partment launched a program to ée. 
velop a line of wheeled cargo carries 
which would displace much of the 
potential requirement for cargo tra. 
tors. These new vehicles are intended 
only for tactical réles or for supply 
missions over adverse terrain where no 
modern road network exists and for 
which peacetime civilian requirement 
have developed no commercial counter 
parts. Thus a large share of the vehicles 
in the zone of interior and communica 
tions zone (where most of the transport 
vehicles are used) can conform quite 
closely to commercial production. 


Locking Differentials 


In World War II we found that 
loss of mobility was often due to the 
differential which permitted dissipation 
of tractive effort through slipping of 
the least tractive wheels. Hence our 
objective was to achieve the full tractive 
effort of all weight in contact with the 
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hav 

Iatively simple commercial develop- 
relative!) 

ment. 

However, we are not completely 


satisfied with this unit when installed 
at all differential points of a multi- 
wheel-drive vehicle because of its effect 
on steering. We were fully advised of 
this handicap by the facility’s engineer 
who recommends its use on rear axles 
oly. Although improved performance 
now justifies its use in tactical vehicles, 
we still need a simple, low-cost unit 
which will give full traction as well 
as normal differential action. 

Low axle clearance was another com- 
mon cause of loss of mobility. In by- 
passing sections of roads destroyed by 
demolition or bombs, or in movement 
off the roads, trucks frequently found 
themselves resting on their axles in deep 
ruts. Ground clearance has been in- 
creased by use of larger flotation tires 
and by raising the axle as permitted by 
individual-wheel torsion-bar suspension 


design. 
Developing Military Tires 


Flotation, or unit pressure exerted 
on the ground by the tire, is another 
important factor affecting mobility over 
snow, sand, mud, or any soft, yielding 
terrain. Study of conventional tires of 
sizes required to give flotation revealed 
that they had far greater load capacities 
than were required, had inadequate life 
for high speed, were excessive in 
weight, and had relatively thick and 
rigid carcasses which did not permit 
full exploitation of low tire pressures. 
The American tire industry, through 
the Ordnance Tire Advisory Committee 
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Following the maxim, “When in doubt, use tracks,” the Ordnance 
Department developed this cargo tractor T44 for combat use. 





of the Tire and Rim Association, is 
now providing a full line of standard- 
ized tactical tires. 

The conventional wheeled-vehicle 
brake proved inadequate for tactical 
use. Mud, sand, and salt water quickly 
finished the useful life of brake drums, 
brake linings, and brake operating 
mechanisms. The component develop- 
ment of a sealed brake during the 
latter part of World War II not only 
overcame erosion 
difficulties but permitted much simpler 
inspection and maintenance procedures. 


our corroision and 


The brakes of our new wheeled tactical 
vehicles not only exclude the destroying 
elements of nature but permit examina- 
tion, adjustment, or disassembly with- 
out removal of the wheel. 


Good riding qualities have been 
achieved in our new cross-country 


carriers by use of the individual-wheel 
Deep wheel 
movement against torsion-bar springs 


torsion-bar suspension. 
provides ample area beneath the spring 
curve to absorb shocks. Double-acting 
shock absorbers add to this area and 
dampen rebound. In the 5-ton cargo 
carrier T51, a second set of torsion bars 
provides secondary springing. Unsprung 
weight, a most important factor affect- 
ing riding qualities, is greatly reduced. 

The reciprocating internal-combustion 
engine has a relatively fixed relation- 
ship between revolutions per minute 
and torque. Therefore, the effective 
utilization of available horsepower to 
provide maximum mobility over ad- 
verse terrain where torque demands 
constantly vary between wide limits de- 
pends largely on the functional design 
of the transmission. The conventional 
stepped-gear trans- 
mission provides, 
each of its 
one 


for 


only 


ratios, 


speed respectively for maximum horse- 
power, maximum torque, or maximum 
efficiency. 

The deficiencies of the stepped-gear 
transmission have been greatly mini- 
mized by the construction of paved 
highways with minimum grades and 
by increasing horsepower-to-weight 
ratios in 
However, heavily loaded tactical trans- 
port vehicles have relatively low horse- 


our stock-model vehicles. 


power-to-weight ratios and must per- 
form over adverse terrain with widely 
fluctuating demands for torque at the 
driving wheels. Therefore a transmis- 
sion that would automatically provide 
or horsepower to the 


the limits of 


required torque 
driving wheels within 


availability was essential. 


Hydraulic Torque Converter 

The hydraulic torque converter was 
selected as the base of the transmission 
because, within limits, it automatically 
responds to torque demands and meets 
minimum bulk and weight limitations. 
To overcome what has been termed 
“high end inefficiencies,” the principle 
of the overrunning reaction member 
was employed. This permits the unit 
to convert to a fluid flywheel after 
utilizing the range of highest efficiency 
of the converter. Under 
where no torque multiplication is de- 
sired the whole unit is locked 
direct drive. 


conditions 
into 


The converter develops torque multi- 
plication of 3% to 1. Therefore to ob- 
tain full torque speed range, two or 
three gear ranges, depending on the 
installation, are provided behind the 
converter. Low gear ranges may be 





This exterior brake assembly not only overcomes corrosion 
and erosion difficulties but also permits easier maintenance. 
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The T51 cargo carrier can carry a load equal to 63 per cent of its curb weight. 


selected by hand, or, if the driver 
selects high gear, the unit shifts auto- 
matically as required. All shifts are 
made under operating torque loads. 


New Engines Developed 


Our World War II difficulties in 
obtaining an engine of approximately 
500 horsepower for the medium tank 
is an excellent example of our military 
engine problem and the awful con- 
fusion, loss of time, inefficient utiliza- 
tion of management, man _ power, 
facilities, and material occurring at a 
critical time. In order to power the 
medium tank we had to employ six 
improvised engines, build two new 
plants, completely tool four plants 
(one of them twice), and partially 
tool two plants. These engines came 
with 5,165 spare parts, 6 sets of tools, 
6 sets of maintenance literature, and 
a constant flow of engineering changes 
and mass tests to make the improvisa- 
tions suitable for tank use. 

The effect of this situation on train- 
ing, supply, and maintenance is appar- 
ent. The fact that our tanks dominated 
all battlefields of this war is a tribute 
to those of the military and of Amer- 
ican industry who had the responsibility 
of getting tanks into the hands of fight- 
ing soldiers. The confusion and waste 
is chargeable directly to the fact that 
our lack of vision as a nation resulted 
in insufficient appropriations to have 
an engine for military use developed, 
tested, and ready for the emergency. 

In 1942, the Industry-Ordnance 
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Engine Advisory Committee, with the 
above experiences fresh in their minds 
and after reviewing military require- 
ments, recommended the development 
of a 12-cylinder air-cooled engine for 
military use. This engine, of 1,790 
cubic-inch displacement and develop- 
ing 810 horsepower at 2,800 revolutions 
a minute, has completed its develop- 
ment tests—running 1,000 hours under 
conditions where we had difficulty ob- 
taining 400 hours of engine operation 
during the war period. (See p. 258.) 

This is not an aircraft engine but 
rather a compact, lightweight, heavy- 
duty engine designed for military use 
where mobility and reliability under 
conditions of heat, cold, dust, salt 
water, fungi, and other extremes are 
essential characteristics. 

Based on early successful tests, this 
program was expanded to provide a 
complete range of engines from 125 
to 1,040 horsepower using only two 
basic cylinders with all high-mortality 
parts interchangeable. 


Air-Cooled Engines 


The old, continuing, and insistent 
demand of ground fighting personnel 
for air-cooled engines for their tactical 
vehicles has been questioned frequently 
by those who sincerely doubted the 
merit of air-cooled engines. An in- 
teresting incident occurred during the 
winter of 1946-1947, which again indi- 
cates that when sincere men are given 
similar conditions they normally arrive 
at similar conclusions, 





In the summer of 1946, the Com, 

manding General of Army Group 
Forces, in a request direct to the & 
ciety of Automotive Engineers, asked 
that technical committees be SeNt to 
Task Force Frigid - in Alaska, Tag 
Force Williwaw in Adak, and Task 
Force Frost at Camp McCoy, Wis., for 
the purpose of observing and studyin 
the technical aspects of those adn 
maneuvers. The committees includes 
engineers from six industrial facilities 
which are among the world’s larges 
mass producers of water-cooled engines, 

Their report, transmitted direct to 
the Commanding General of Army 
Ground Forces under cover letter dated 
October 17, 1947; is outstanding for its 
frankness, its sincerity, and its courage, 
I now quote extracts from the concly. 
sions and recommendations of SAE 
engineers who went through trying 
experiences making equipment run.ip 
at temperatures of 62 degrees below 
zero at Fairbanks, ninety-mile-an-hoy 
winds on Adak, and deep snow and 
cold at Camp McCoy: 

“B 13—Water is at as great a pre 
mium as ethylene glycol and obtain. 
ing the two is an added problem in 
the operation of liquid-cooled engines.” 

“D 5—In view of the difficulty of 
operating internal-combustion engines 
of the liquid-cooled type, it is recom. 
mended that consideration be given to 
the development of air-cooled engine 
for military vehicles that are to operate 
in the arctic.” 

“D 7—In the interest of standardizz. 
tion of design and simplicity of the 
parts and maintenance problems for 
military operation, the observers believe 
that consideration should be given t 
the development and adoption of a unit 
cylinder, unit piston, unit ring, unit 
rod, unit bearings, etc., which can k 
used in any combination from a single 
cylinder engine to a 12- or 16-cylinder 
engine.” 

“D o—Because of the great amoutt 
of gear shifting with attendant brea: 
age and wearing out of parts, it i 
recommended that all engines, clutches 
transmissions, etc., be overdesigned with 
the possible elimination of clutch and 
transmission in favor of torque-<ot 
verter type drive.” 

This report represents the observ 
tions and recommendations of the 
servers themselves and not the opinion 
of the S.A.E., since no members of the 
S.A.E. Technical Board were in a pos 
tion to check on the observations 
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In keeping with the theme of a 
gandardized line of tactical engines, 
the & and 8-cylinder (4%-inch bore 
and 4-inch stroke) engines, developing 
187 and 250 horsepower respectively, 
were selected, together with their cor- 
responding transmissions, for the new 
tactical cargo carriers. The advantage 
‘ned from these selections is well 
exemplified by considering the installa- 
tion of the 250-horsepower engine in 
the 5-ton cross-country carrier. 

A study of existing water-cooled auto- 
motive engines indicated that their 
installation weight, including radiators, 
fans, accessories, etc., would exceed 
2,400 pounds. The replacement weight 
of the 250-horsepower air-cooled engine 
is only 777 pounds with promise of 
further weight reduction. Thus, not 
only do we have all the functional 
advantages of the air-cooled engine, but 
we save 1,600 pounds of weight in this 
one component alone, and the installa- 
tion space is lithe more than that re- 
quired for the radiator and fan of a 
comparable water-cooled engine. 

Thus, for the same gross weight of 
the vehicle, this engine permits more 
cargo space and 1,600 pounds more 
cargo capacity. The efficiency of a ve- 
hicle is measured in cargo-ton miles 
per gallon rather than pounds per 
brake horsepower of the engine. Air 
transportability has a great pay-off. 
The saving of critical material has far- 
reaching effects. Thus, all bases for dis- 
cussion could lead to only one con- 
clusion. 


Solving Electrical Requirements 


The electrical requirements for tac- 
tical vehicles have presented real 
problems. These requirements, which 
have little or no commercial counter- 
part, merit such development as is pos- 


sible within limits of available funds 
and man power from the industry 
which must provide these items in time 
of war. The requirements peculiar to 
tactical service are many. 

Increased demands for electricity to 
operate radios, radar, maintenance 
tools, gun-pointing mechanisms, fire- 
control and ammunition-handling de- 
vices; for cold-weather starting of high- 
powered engines; and a host of other 
military uses render existing commer- 
cial production units hopelessly inade- 
quate. 

Reliability of equipment of front- 
line units cannot be emphasized too 
strongly. It is at the front line that 
mechanisms of war reach their highest 
monetary value. The iront lines are at 
extreme ends of supply lines—they 
never have enough of anything, in- 
cluding spare parts. Equipment must 
be maintained without facilities or ade- 
quate tools, and it is there that Amer- 
ican youngsters, who undoubtedly will 
again have inadequate training because 
of the time factor and the peacetime 
thoughtlessness of our people, stake 
their lives on equipment which ll 
engineers here in America will have 
some responsibility for providing them. 

The Department of the Army now 
has directed that all tactical vehicles 
be equipped with a waterproof, corro- 
sion-proof, fungi-proof, radio-interfer- 
ence-proof, 24-volt electrical system. 
The 24-volt system was selected not be- 
cause it might provide the best ultimate 
solution but because it was a big step 
in the right direction within the limits 
of available experience and know-how. 
The cargo carriers are equipped with 
24-volt electrical systems, but we are 
far from satisfied with many of the 
expedient and improvised electrical 
elements. 





This 34-ton cargo truck T53 embodies new features for cross-country mobility. 


The final evaluation of these vehicles, 
however, must be made on the basis 
of some measure of improved per- 
formance to unit weight. To make 
things bigger is not synonymous with 
development achievement. As a basis 
for judgment, the characteristics of the 
Mew 5-ton cross-country carrier are 
compared with those of its nearest 
World War II counterpart and the 
cargo tractor M8. 


Cargo Carrier T51 

The cargo carrier T51’s ability to 
carry a load equivalent to 63 per cent 
of its curb weight is of prime impor- 
tance. Or, stating the situation another 
way, the T51, with 2,200 pounds less 
curb weight than its wartime counter- 
part, can handle 2,000 pounds more 
cargo. Not only does this reduced 
weight with increased cargo capacity 
have far-reaching effects on planning 
and operations involving rail, ship, or 
air movement, road densities, and ma- 
neuverability over roads, bridges, and 
adverse terrain; it also strikes at the 
heart of one of the Nation’s basic prob- 
lems—the conservation of crtitical ma- 
terials, 

One hundred per cent more horse- 
power, infinitely variable transmission, 
flotation tires, sealed brakes, central tire- 
inflation system, military 24-volt elec- 
trical system, locking differentials, in- 
terchangeable closed and open cabs, 
and greater cargo capacity are impor- 
tant developments which have been 
achieved lower vehicle curb- 
weight limitations. 

Early engineering tests are being sup- 
plemented by extensive proving-ground 
and service tests to prove and improve 
reliability, to determine if design 
changes are necessary, and more fully 
to ascertain tactical capabilities. 

These vehicles and their components 
have been developed by the Ordnance 
Department through contracts with 
many industrial facilities. At times, 
representatives of highly competitive 
organizations have worked side by side 
to contribute their best to the pro- 
gram. Peacetime development engineer- 
ing, with little promise of peacetime 
production, is recognized as a nuisance 
activity in those mass-production facili- 
ties which are now back in the peace- 
time struggle for economic existence. 
This continuing interest is a refutation 
to the totalitarian contention that the 
competitive spirit of democracy makes 
it weak in war. 


within 
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A New Ordnanee Tank 
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The new 48-ton M46 General Patton tank (compared with Sherman tank in upper photo), armed with a 90-mm. gun, has a top speed 
of 30 m.p.h., new-type grousers, and the cross-drive transmission. Its only controls are a steering lever and an accelerator pedal. It 
is powered by a revolutionary V-12, air-cooled, 810-h.p. engine (insert) that has interchangeable cylinders and standardized parts. 
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Mineral Base of War 


The Prime Source of Materials That 
Provide the Sinews of Our Strength 


* 


by 
Maj. John D. Morgan, Jr. 


° 


Any plan of mobilization 
must make adequate pro- 
vision for the domestic 
mineral industry 


. 


AR is the attempt of a nation 
or a group of nations to resolve 
by force differences that exist with 
another nation or group of nations. 





_ Major Morgan, of the Corps of Engineers, 
is stationed at Fort McNair, Washington, D. C. 


January-February, 1949 





‘War is not an isolated phenomenon 
but is rather the extension of national 
policy into the sphere of armed con- 
flict when other means of attaining 
desired goals appear to be inadequate. 

War is not possible unless the nations 
involved have armed forces (or at least 
armed citizens) and the determination 
to use them. However, war by no 
means consists of armed actions alone, 
for there are economic, political, and 
psychologic fronts that are just as im- 
portant, and at times even more im- 
portant, than the actual fighting front. 

War is not absolute and peace is not 
absolute for there are overtones of the 
one present while the other is domi- 
nant. Neither is the change from war 
to peace or from peace to war an 
abrupt one, although the change from 
more quiet forms of warfare to actual 





armed conflict is likely to be such that 
it attracts wide attention. 


Space, Time, Force 
The object of warfare is so to reduce 
the enemy that he cannot resist one’s 
will and thus force him to grant those 
concessions that were unable to be ob- 
tained by more pacific negotiation. The 
three great elements that strategy must 
consider are space, time, and force. 

History has witnessed the expansion 
of the space factor from the point where 
wars involved two neighboring tribes 
to the point where today war embraces 
the entire globe. The time factor has 
recently been accorded the greatest 
importance, for from the dawn of his- 
tory to the beginning of the nineteenth 
century the speed of the horse was the 
speed of reconnaissance and the speed 
of the attack. The technological de- 
velopments of the nineteenth and the 
twentieth centuries have brought us to 
the point where reconnaissance can be 
carried out with the speed of light (by 
radar, television, and radio), while the 
attack can be launched with piloted 
craft that exceed the speed of sound. 

The three fundamental resources of 
a nation are: (1) The location of the 
nation upon the globe—since the loca- 
tion the geology and the 
climate, both of which combine to de 
termine the topography and the result- 
ing utility of the land, while the geology 
determines the mineral wealth so neces- 
sary to modern warfare; (2) The peo- 
ple of the nation; and (3) The indus- 
trial complexes of the nation—integrated 
industrial plants, abundantly supplied 
with raw materials, linked with ef- 
ficient transportation systems, and 
operated by skilled technicians—which 
combined make possible “mass pro- 
duction.” 

Consideration of these three basic 
resources will show that the location 
can be improved only by purchase or 
conquest, since no portion of the earth’s 
surface is now unclaimed. The face of 
the earth may be modified by skilled 
engineers but their efforts are still puny 
when viewed from the perspective of 
geology. The people can be rendered 
more useful by education, training, 
medical care, motivation, and organiza- 
tion. The industrial complexes are a 
derived resource, stemming from the 
first two and requiring time and the 
right circumstances to accomplish the 
necessary integration thereof. 

Most basic to a nation’s ability to 


determines 
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wage warfare on the pattern of World 
Wars I and II is a functioning mineral 
industry. The mines and the wells pro- 
vide the raw materials of which almost 
everything else is made. The mineral 
industry provides the copper, lead, and 
zinc, the oil, coal, and gas, the magne- 
sium, aluminum, and steel, that are 
required both to fabricate purely mili- 
tary items and to maintain the nation’s 
economy. Imports in war are rendered 
much more difficult; consequently it 
is the domestic mineral industry that is 
of primary importance. 

The mineral industry has two major 
branches—the petroleum industry and 
the mining industry. The former had 
its difficulties in World War II but 
was able to meet the challenge with a 
large degree of success. However, in 
World War II the mining industry of 
the United States differed from almost 
all other domestic industries in that it 
reached peak production very early 
and then suffered a significant decline. 

In the major wars of the United 
States in the eighteenth and nineteenth 
centuries our mining industry ex- 
panded greatly during the war years 
and then continued production at an 
accelerated rate in the following periods 
of peace. In World War I there was 
an increase of production during the 
war followed by a normal slump after 
the Armistice. However, after Pearl 
Harbor there was a major reverse of 
this previous trend for almost all the 
domestic mining industry except coal. 

Since modern warfare requires great 
numbers of machines and quantities of 
supplies to be manufactured from raw 
materials supplied by the mineral in- 
dustry, decreased production from the 
domestic mining industry during and 
after World War II represents a very 
real threat to the future of the nation, 
for the domestic mineral industry is one 
of the foundations of national power. 

Although it should have been obvious 
that we would be required to rely on 
imports for a considerable portion of 
our total mineral supply, our prewar 
stock-piling program was extremely 
modest in most of its estimates, and 
there was almost no material on hand 
in stockpiles at the time of Pearl 
Harbor. In addition, extensive explora- 
tion programs during the war revealed 
few mew major domestic mineral 
deposits. 

The three major factors contributing 
to the decline of the domestic mining 
industry during World War II were a 
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0% to 25% 
Imported 
Lithium? 
Magnesite! 
Magnesium 1 
Scrap and ground 
mica ! 


Aluminum 
Natural asphalt? 
Barite! 
Bauxite 
Boron! 
Bromine! Molybdenum ! 
Cadmium! Petroleum ! 
Calcium chloride! Phosphate rock 
Cement! Potash! 
Clays? Pyrite Zine 
Coal} Salt? > 
Emery? Sand? 
Feldspar Selenium 
Fluorspar?! Stone! 
Natural gas! Sulfur? 
Gravel! Tale, pyrophyllite 
Gypsum! and soapstone! 
Iron ore? Vermiculite! 
Lime! 

1 Less than 10% imported. 

2 More than 90% imported. 


Lead 


Peat 





25% to 50% 
Imported 


Arsenic 
Copper 
Ilmenite 
Kyanite 


Mercury 


Iridium 
Vanadium Silver 


3’ Remainder came from secondary recovery. 


50% to 75% 
Imported 


Antimony 
Celestite 


75% to 10m) 
Imported 

Achouaas 

eryllium?2 
Gold Chromite? 
Manganese Cobalt 
Sheet and punch Columbium? 

mica Corundum? 
Platinum Cryolite2 
Rutile Diamond? 
Natural graphite 
Monazite2 
ee - 

atural nitrates? 
Palladivm 7 

smium, rhodiy 
0 ruthenium? “ 

uartz crystal? 
Radium 2 . 
Tantalum 2 
Zircon? 


Tin? 
Tungsten 








— 


This table shows the proportions of its total new mineral supply the 
United States received from imports during the period 1942 through 1944, 


man-power shortage, an equipment 
shortage, and a poorly defined chain 
of command from the Federal Gov- 
ernment to the mining enterprise. 

The man-power shortage was oc- 
casioned partly by the drift of skilled 
workers from the mines under the pre- 
war stimulation of higher wages and 
longer hours in airplane factories and 
shipyards, and partly by the demands 
of Selective Service which drafted 
126,000 miners from a total of 606,000 
miner registrees. So severe was the 
man-power shortage that the Army 
released 4,200 soldiers to work in the 
mines in 1942 and another group of 
4,500 was released in 1943. 


Equipment Shortage 


The equipment shortage was caused 
by the demands of the armed services 
for heavy equipment, with the result 
that throughout the war only 1,632 
heavy-duty trucks were released to the 
mining industry while in 1943 and 
1944 only 364 Class 1 tractors, 41 walk- 
ing draglines, 53 three-motor electric 
shovels, 153 shovels of 2- to 34-yard 
capacity, and 38 shovels of %- to 1%- 
yard capacity were released to mining. 

While the supply situation in the 
field of underground machinery was a 
little easier, here, too, there were major 
shortages caused by the fact that our 
underground mining machinery manu- 
facturers were supplying not only the 
United States but also Great Britain, 
the U.S.S.R., and the rest of the United 
Nations. 

The chain of command to the mining 
industry was difficult to define precisely 


because of the overlapping spheres ¢ 
such agencies as WPB, OPA, WMC. 
SSS, USGS, and the various Sta 
mining bureaus and geological surveys 

In these days of ever-changing tech 
nology the character of warfare like 
wise changes rapidly. However, if w 
are ever again to fight a war tha 
involves fleets of airplanes and surface 
vessels, manned by numbers of per 
sonnel and serviced from air bases and 
naval bases, and if we are to ha 
ground forces to occupy enemy lands 
and consolidate our gains as well as 
maintain order in the homeland ani 
repel invading forces, then the dome 
tic mineral industry must be considered 
as the primary source of those materiak 
that guarantee our ability to wage wa 
on the pattern of World Wars I andl. 

Consequently, any mobilization pla 
must make adequate provision for th 
mobilization of the domestic minerd 
industry and for the timely stockpiling 
of those materials that are unobtainabk 
from domestic sources. Nevertheles, 
no mobilization plan, no matter how 
thorough, can be transformed into: 
functioning system without a primay 
change in the attitude of the peopk 
of the nation. 

Our mission in another total war ca 
never be simply to end that war, but 


the decision must have been made 4 


to what kind of a world we will o 
ganize if we are successful. Therefore, 
we must either conduct our relation 
with other countries entirely within 
the framework of the United Nations 
or else we must marshal sufficient fore 
to guarantee our security. 


ORDNANCE 





For almost 150 years the Naval Gun 
Factory, located in Washington, D. C., 
has been designing and fabricating guns 
of all types for the Navy and has fol- 
lowed standards of naval ordnance that 
are second to none in the world. The 


eal 


aa a 


power and efficiency of our Navy depend 
no little on the great skill of the old-line 
civilian craftsmen who have perpetuated 
the art of arms manufacture and who are 
largely responsible for the superior per- 
formance of American naval ordnance. 








Top, the site of the Naval Gun Factory in the 1850’s was known as the Washington Navy Yard. 
Below, molten magnesium alloy is being poured into molds to obtain basically shaped casts. 


This worker is outlined by the glare of flames ris- 
ing from a furnace used for the treatment of steel. 





This large unfinished gun section is being squeezed by tremendous pres 


Rough castings must be smoothed by high-epeed grind- press, thereby changing its molecular structure to a tougher and stronge 


ing wheels before being machined to _ specifications. 


In order to obtain the correct properties in the steel to 
the stresses of firing, barrel sections must often be 


These men are holding a bar of red-hot steel under a forging General outline of a steel member is forged before u 
hammer that beats the metal into the desired size and shape. reheating. Further forging is usually necessary before 
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Some idea of the size and scope of the work done at the Naval Gun Factory may be obtained by 
comparing the man with the gun barrel being turned down to proper dimensions in a giant lathe. 


endous pressures in a huge 
and stronger arrangement. 


In machining naval guns, skilled technicians must work with tolerances and measurements of extreme 
minuteness. This operator is machining the correct contours into the breech mechanism of a small gun. 


teel to withstand 
en be reheated. 


efore undergoing Craftsmen of the Gun Factory who have practiced Continuity of ordnance knowledge is sustained by 
before machining. their trades for years set high ordnance standards. tutoring young novices by master technicians. 
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The Voice of the Navy! From 
the days of the wooden frigates 
to the super-battleships of to- 
day, the superiority of men 
and weapons has given America 
a Navy, nourished by industrial 
might, that has been a most 
potent force for the preserva- 
tion of liberty. It is now a deci- 
sive argument against nations 
whose evil designs and machina- 
tions threaten to upset the peace 
of the world and enslave mankind. 


Left, the business end of the 
finished product. This huge big- 
caliber rifle is the culmination 
of all the skill and years of 
experience of the Gun Factory 
in naval ordnance. Below, big 
operations require space and 
room. Here are shown rifles of 
all calibers and weights which 
are going into the final stages 
of fabrication and finishing. 





ORDNANCE 











wr" 


th 


wi 


the 


As: 
tio! 
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by 
Rear Adm. T. C. Lonnquest 


+ 


The potential scope of 
naval aviation is now 
apparent in the light of 
World War II experience 


ORLD WAR II was a mile- 
stone in the history of aviation. 
During the war years air power came 
of age, bringing the realization that the 
first requisite for success in military 
and naval operations is air supremacy. 
The nature of air power, upon which 
our national defense is built, gives it 
wide freedom from the limitation of 
topographical barriers, subject only to 
the problems of radius of action and all- 
weather capability. 
We are committed to a global defense 
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the Bureau of Aéronautics for Research and 
Development, Navy Department. and Technical 
Assistant to the Deputy Chief of Naval Opera- 
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policy. We must, therefore, be fully 
prepared for oceanic conflict. It is no 
deprecation of the capabilities of air 
power to point out that the facts of 
geography remain unchanged, that 
broad and very wet oceans surround 
the more accessible boundaries of our 
country, and that the freedom from 
the limitations of topograpical barriers 
enjoyed by air power does not extend 
to a variety of other transport vital to 
our war effort. 

As a highway over which our essen- 
tial war commerce can move and as a 
buffer in depth which would compel an 
enemy air force to make long overseas 
flights with all the attendant penalties 
of range, performance, and risk of in- 
terception by our own sea-based air 
power, the oceans are an asset. As 
cover which may provide concealment 
for enemy submarines up to our very 
coastline, these oceans are a liability 
and an acute responsibility. 

In brief, all the elaborate mechanism 
encompassed in the problem of fending 
off war from our shores and trans- 
ferring it to the homeland of the aggres- 
sor demands recognition of our oceanic 
position and the importance of sea 
power. 

Naval air power is the heart of the 
Navy. But to project the full impact of 
that potent force against the enemy over 
vast areas of the globe whenever and 
wherever required necessitates the use 











Navy photo 


Naval Air Power 
A Vital Weapon of Our National Defense Team 


of a highly specialized vessel—the air- 
craft carrier. With a flight deck some 
goo feet long, complete with catapults 
and arresting gear, the carrier provides 
every facility of a complete air base. 
Fuel storage, facilities for rearming, 
aircraft service and maintenance, quar- 
ters for personnel, antiaircraft defense, 
communications and control—the car- 
rier supplies all the complex operational 
needs of embarked air groups. 

‘To capitalize fully upon its poten- 
tialities, carriers and support vessels 
must assemble into tactical organiza- 
tions, tailored and balanced to accom- 
plish the task to be performed. This is 
the carrier task force. 


The Carrier Task Force 


Taken together—air groups, carriers, 
and supporting ships—the fast carrier 
task force is a striking air force of tre- 
mendous power and unique versatility. 
The most outstanding characteristic is, 
of course, mobility from which flows a 
number of military virtues of great 
importance. It provides the ability to 
maintain secrecy and to use the flex- 
ibility of rapid movement to concentrate 
and effect surprise. 

Mobility promotes economy of force 
and provides the means to establish a 
state of instant readiness in selected off- 
shore parts of the globe—a sort of 
global flank security—which may be 
vital to our national interests. But over- 
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lapping many of these military virtues, 
mobility in the carrier task force pro- 
vides one other advantage of tre- 
mendous importance; namely, range in 
striking power of its embarked aircraft. 

It is this virtue which points up the 
unique value of carrier forces. To the 
carrier task force the sea is not a barrier 
but a highway to the shores of island 
continents all over the world—a high- 
way which enables it to put into the 
air in strategically critical parts of the 
globe a tactical air force of higher per- 
formance than could fly into those same 
critical locations from more remote 
shore bases. 

This transportation to the combat 
area underlies a general principle of 
great importance—that when any 
weapon is mounted on a naval ship 
the effective range of that weapon is 
increased by some part of the cruising 
radius of the ship itself. Range exten- 
sion, then, is one of the major rewards 
inherent in the mobility of the carrier 
task force. 


Carrier Environment 


The merit of an aircraft carrier is 
measured by its ability to operate the 
maximum number of aircraft with 


maximum facility and dependability. 
Accordingly, the environmental charac- 


teristics of the carrier-based plane must 
be such that it can be accommodated 
afloat, not only without sacrifice of its 
own performance in the air but also 
with minimum interference to the 
over-all effectiveness of the carrier. 
Extreme awareness of the importance 
of compactness in design and the sig- 
nificance of key dimensions is, however, 
only the beginning. Efficient operation 
demands that the airplane must be 
ready for relaunching 
at the earliest possible 
instant after landing. 
This entails special 
arrangements for secur- 
ing and for handling 
aircraft on a_pitch- 
ing deck, for rapid fueling and rearm- 
ing, for last-minute checks and line 
maintenance, for engine run-up, both 
jet and propeller, and for defueling. 
The emphasis on the development of 
special airplane design characteristics to 
overcome the limitations of space on 
board a carrier becomes of special im- 
portance in the landing and take-off 
phases of operations at sea. First is the 
matter of the special aérodynamic fea- 
tures of design and performance which 
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promote short take-offs and which 


_ provide precise control in low-speed 


flight required for accurate landings 
in the arresting gear of a pitching ship 
or for a safe,“wave-off” during the last 
split second of the approach phase. 

Secondly, but of almost equal im- 
portance, is the requirement for built-in 
strength and ruggedness adequate to 
ensure that every part shall withstand 
the shocks of continuous carrier opera- 
tion. Every structural element must 
be precisely proportioned to minimize 
impairment of performance in the air. 

Every airplane is, of course, a matter 
of design compromises. I would empha- 
size, however, that it is a guiding 
policy in the Navy to relieve the air- 
plane of the special burdens resulting 
from carrier operation wherever pos- 
sible and to transfer these burdens to 
the ship in order that the latter may 
supply the maximum assistance. 

It is true that air operations from 
mobile bases present fundamental prob- 
lems of considerable difficulty. The 
important point is that in the hands 
of an aircraft industry skilled, ex- 
perienced, and constantly exercised in 
the Navy’s special problems, the con- 
ditions provided for aircraft by the 
environment of a carrier not only will 
not be crippling but will have many 
favorable aspects which the operator on 
shore would eagerly welcome. 


Environment of Combat 


The carrier task force undertakes to 
deliver the airplane, with fuel tanks 
full and with the pilot fresh and 
rested, to almost any quarter of the 
globe accessible by sea. It spares the 
pilot the fatigue and the penalties on 
performance incidental to flying into 
the theater of action from remote bases. 

Obviously enough, under conditions 
where battle competition is the key- 
note, airplane characteristics dictated by 
the combat operational environment 
will be essentially the same for com- 
parable types—whether carrier-based or 
shore-based. The tactical procedures 
employed by carrier-based aircraft for 
utilizing those characteristics will, how- 
ever, develop special design problems. 

Two principal categories of aircraft 
are embarked to provide the air strength 
of carriers: fighters, whose primary 
targets are other aircraft in the air; 
and attack aircraft, which concentrate 
on surface objectives arid can deliver 
smashing blows with bombs, torpedoes, 
rockets, or guns. 


The Navy’s basic doctrine of ant 
ing fighter aircraft to 
aircraft on their missions creates thy 
problems—a constantly increasing 4, 
mand for radius of action in the esc 
fighter adequate to match that of t 
inherently longer radius of stat 
planes, and the problem of reconciln 

the somewhat incom, 
patible cruising 
formance of jet Fighter 
with that of th 
propeller-driven attach 
aircraft in order 
produce a tacticgh 
homogeneous air striking group, 

Again in the fighter category, specie 
problems of carrier defense and of 4) 
weather effectiveness will find their te 
spective solutions in an interceptor type 
specialized for carrier employment ap) 
in a fighter type exploiting the pote, 
tialities of electronics to a maximum 

Nor can the wide variety of specia 
features required in standard Nay 
types be provided as an afterthought 
The attack airplane exists for the pur. 
pose of delivering a load of munitiogs 
—bombs, rockets, torpedoes, or gun 
fire—to the enemy. But effectivenes 
in the combat environment must 
engineered with due consideration ¢ 
the necessity for shipboard servicing 
for airframe compactness, and_ for 
catapult launching. 

Vertical or near-vertical dives favored 
by the Navy for precision dive bombing 
and for a variety of fighter operations 
are another example of tactics in th 
combat environment which create sp 
cial design problems. Diving tactic 
require speed-stabilizing equipment in 
the form of dive brakes which ental 
design requirements of a most exacting 
nature—high-speed actuation againt 
powerful forces, positive synchroniz 
tion, and minimum adverse aérodynamk 
characteristics, to mention but a few. 

To cite one more example of specid 
problems under combat environmen, 
the field of electronics receives substat 
tially different emphasis in carrier 
based operations. Alternate landing 
fields are few and far between on the 
blank expanses of the ocean, and elec 
tronic aids are vital not only for suc 
routine aspects as communications and 
collection of intelligence for attack and 
defense but also for navigation and 
rendezvous under the special cond: 
tions of a moving base and absence 0! 
landmarks. 

Most emphatically, electronics % 
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wume a Whole new order of importance 
for recognition and control of combat 
trafic when the latter approaches the 
fast maneuvering, highly sensitive, and 
massive antiaircraft defenses which 
constitute so significant a part of the 
fast carrier task force. And, finally, all- 
weather operation—the basic goal of 
naval aviation—depends to a major 
degree upon progress in electronics. 


The Human Element 

Another consideration is the environ- 
ment which the airplane must supply 
for the human pilot. The airplane 
designer views this with far less satis- 
faction primarily because of his in- 
ability to effect improvements in the 
human pilot in the same manner that 
he has improved the airplane. 

Man does not improve the way the 
airplane does, and, worse than that, he 
shows little promise of doing so. In 
addition, he complains if he is too hot 
or too cold. He passes out when the 
airplane maneuvers too violently or if 
he is not provided with oxygen. He 
gets lost. He gets tired and loses his 
ability to concentrate, and he has no- 
where near the sensitivity, rapidity, and 
precision of response which are going 
to be necessary in the future. 

Careful consideration must be given 
to his frailties and to the creation of 
devices for facilitating the pilot’s ability 
to cope with his heavy responsibilities 
in the high-speed flight and all-weather 
operation of the future. 

Very briefly, three categories of these 
devices are required in an airplane. The 
first furnishes the human pilot with 
an environment in which he can live— 
that is to say a cockpit which provides 
the pilot which tolerable conditions of 
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Navy phvto 
The actual range of every aircraft aboard an aircraft carrier is the sum of the 
full operational radius of the ship and the inherent range built into the plane. 


atmosphere and protection against 
physical injury from accelerations. 

Two factors are involved in the mat- 
ter of pilot’s atmosphere—temperature 
and pressure. We used to be concerned 
primarily with the matter of keeping 
the pilot warm against the subzero 
temperatures of the higher altitudes. 
Now, however, we are equally con- 
cerned about keeping him cool against 
the various heat sources to which he is 
subjected. Aérodynamic heating from 
high-speed flight, heat from jet engines, 
heat from solar radiation—from these 
and a variety of other sources comes 
the necessity for replacing our former 
simple cockpit heating system with a 
complete cockpit air-conditioning sys- 
tem to provide either cooling or heating. 

Relatively simple and reliable oxygen 
apparatus will take care of the pilot's 
requirements up to about 40,000 feet. 
Above that altitude pressurized cock- 
pits are required. 

This is not the complete answer to 
the problem of cockpit atmosphere be- 
cause of the hazard of explosive decom- 
pression—a phenomenon which results 
from the sudden drop in pressure such 
as would occur if the cockpit enclosure 
were lost or shattered by gunfire. 

The remaining major device in this 
category is the “anti-G” suit to delay 
the onset, of blackout resulting from 
the effect of high radial accelerations 
on the pilot’s circulatory system. The 
average human can tolerate for a short 
period about five “G” positive radial 
acceleration—the acceleration developed 
in a turn or in the pull-out from a 
dive. The “anti-G” suit will increase 
that tolerance by about 14G. 

Far beyond the simpler concepts of 
the past, the over-all objective of this 





new automatism is to supplement and, 
in many tasks, to replace human per- 
ception, judgment, and response in the 
mechanics of flight by the multiplied 
capabilities, sensitivity, and precision 
of electronic apparatus. Thus a highly 
complex flying machine may be directed 
by simple over-all commands, _per- 
mitting safe flight which otherwise 
would be beyond the capabilities of 
human pilots. 

The third and final category of 
devices under development to aid the 
human pilot is a very essential one. It 
deals with the techniques of pilot 
escape from high-speed aircraft in an 
emergency. The present conventional 
method of bail-out for safe emergency 
escape is limited to speeds below 300 
miles an hour. Solution of the prob- 
lem of escape at higher speeds resolves 
itself into providing positive mechani- 
cal means for separating the pilot from 
the airplane in an emergency and at 
the same time protecting him against 
damaging forces. 

We have divided our attack upon 
this problem into two phases—a method 
for speeds of the order of 500 miles an 
hour and a more elaborate method for 
higher speeds. In the first method, the 
pilot and his seat are catapulted up- 
ward on vertical guide rails by a small 
powder charge and out through the 
upper side of the cockpit high enough 
above the fuselage to clear the tail of 
the airplane. The pilot then releases 
himself from the seat and descends by 
means of his regular parachute. 


Escape Method 


For speeds above 500 miles an hour 
a program is in progress for develop- 
ment of the so-called capsule-type escape 
method. In this scheme the forward 
portion of the airplane containing the 
pilot is detached from the airplane, and 
the pilot subsequently releases himself 
from the nose section and descends by 
parachute. 

Those who understand the contribu- 
tions of aéronautical science and in- 
dustry which have made carrier-based 
aviation possible see a weapon of 
extraordinary potentialities, a weapon 
of twofold uniqueness—unique in 
technical capabilities and unique be- 
cause it is an extra asset possessed by 
the United States alone and by no 
other nation in the world. 

That weapon is mobile air power— 
a vitally important member of our na- 
tional-defense team. 
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Researeh First 


The Laboratory Sets the Pace for 
Industrial-Military Mobilization 


by 
A. R, Glancy 


: 


“We can mobilize and 
train troops much quicker 
than we can mobilize in- 
dustry—and don’t forget 
that mobilization of in- 
dustry is more than the 
building of buildings and 
the placing of machines. 
It is the mobilization of 
attitude and that is the 
cause of much delay.” 


* 
HE United States cannot mobilize 
industry until we know what 
items should be produced, and we can’t 
know what should be produced until 
the research and development work has 


been done. That is the point that I 
want to drive home. Ordnance research 





Well-known throughout the automotive in- 
dustry, Mr. Glancy served during World 
War II in high places. As a brigadier gen- 
eral in the Ordnance Reserve he organized 
and headed for a time the Office of the Chief 
of Ordnance—Detroit. He now alternates his 
activities between Georgia and Bermuda. 


can only be done with the help of 
civilian laboratories. The problems are 
too vast and too complicated. We must 
be helpful and sympathetic toward 
these development problems. That is 
the theme that I shall try to weave 
through this article. 

Industrial mobilization calls for civil- 
ians—it can’t be done by the military 
There was a time, when Paul Revere 
could throw a leg over the old gray 
mare and take a short gallop down the 
pike; then the patriot would lift the 
long smoothbore down from the pegs 
over the fireplace, pour himself a 
pocketful of lead pellets, have the wife 
grease up a few patches, and the army 
was ready and the war was on. Those 
days are no longer with us. Industrial 
mobilization is now the all-important 
thing. We can mobilize and train 
troops much quicker than we can 
mobilize industry—and don’t forget 
that mobilization of industry is more 
than the building of buildings and the 
placing of machines. It is the mobiliza- 
tion of attitude, and that is the cause of 
much delay. ‘ 

I believe that. in 1940 I was typical 
of the industrialist who was at least 
sympathetic toward rapid preparation 
for war, but I had to have my nose 
rubbed in it for a year before I real- 
ized the stark necessity of sacrificing 
all types of civilian production, It was 


Lieut. Gen. Lucius D. Clay who 


taught me that lesson. He wa 


So 
staff of the Under Secretary of War 


charge of requirements whe 
his opposite number in charge of Army 


DT wa 


production. His requirements showed 
such needs that an entire civilian ji. 
dustry would have to be shut down! |; 
was a year before I stopped arguin 
with him. The attitude of Mere 
well as of management causes one of 
the great time lags in industrial 
mobilization. 

How wonderful it would be if this 
transition could be made as rapidly 
and as smoothly as that of one Eng. 
lish trawler. British Intelligence inter. 
viewed the skippers of every English 
vessel which had had contact with the 
enemy. The captain of a small English 
trawler had shot down a German air. 
plane with an old Lewis machine gun 
carried over from World War I. I read 
the transcript of his report, which wen 
as follows: “I was fishing off the South 
Bank at 12:10 p.m. when I spied the 
bastard. I yelled to Jimmy to pour on 
the shot. He did. He got him. Resume 
fishing at 12:14.” 

Our transition can’t be made g 
calmly, completely, and efficiently x 
that! 


Back to 1940 


I recently completed a month's work 
with the Army, spending the last week 
in the Pentagon, Washington, D. C. 
That beehive of activity calls to mind 
many of the conditions that existed in 
1940. A review of those trying cond 
tions might help us with some of the 
problems that are now facing us. I wish 
to interject here—and quite forcefully- 
that I have no knowledge about th 
possibility of war that you do not have. 
We are back where we were in 10940. 
We are back using the word “defense.” 
Some say that “war” is a bad word, 
that “defense” is a good word; that th 
psychology of any program should k 
built around the word “defense”—that 
repetition of the word “war” will make 
us war-conscious and lead us into wat. 

We should be preparing to defend 
ourselves against a war which wil 
threaten our homes, liberty, and all o 
those things so precious to free met, 
so why stress the softer word “defense, 
and why not come out boldly with the 
stronger word, “war”? We read about 
the all-out effort for defense, but ther 
will be no all-out effort unti! the peop 
are acutely conscious that we are prt 
paring, not for defense, but to go 


ORDNANCE 








di 


ni 


J: 








ar in 





Army 
howed 
kan ip. 
wo! It 
Tguing 
bor as 
one of 
lustrial 





if this 
‘apidly 
Eng. 
Inter. 
Nglish 
th the 
Nglish 
iN air. 
€ gun 
I read 
| Went 
South 
d the 
Ur on 
umed 


le as 
ly as 








war, if necessary, with every atom of 
fas guivleged to watch our last 
war effort grow from a pup. I went 
to Washington in 1940 with Bill 
Knudsen and was made Chief of Ord- 
nance of the Office of Production Man- 
agement. There was an Army Chief of 
Ordnance, 2 Navy Chief of Ordnance 
_both experienced men—and I. I 
didn’t know one end of a gun from 
another, but appropriations of certain 
size had to have my signature. It was 
a wonderful experience to see democ- 
racy at work! 

Before Pearl Harbor the political 
leaders were, as now, not sure of the 
necessary support to really exercise the 
needed war powers. Industry was aware 
then, as now, of the load that it must 
carry but was unable to transfer from 
peace to war activities because of lack 
of guidance. Every pressure group then, 
as now—labor, farmer, social uplifter, 
politician, industrialist—was seeking 
advantage. 

It will take another Pearl Harbor 
to put an end to most of these selfish 
demands and once more weld us into 
a fighting group as solid as the old 
English square—back to back, shoulder 
to shoulder, and facing the enemy. 


Power of Public Opinion 


Public opinion is not a nebulous 
thing; it is a most potent, driving force. 
Ignoring for the moment the tension 
in the Russian situation, I have de- 
tected in public opinion a growing dis- 
taste toward military appropriations. 
That happens after all wars. And yet 
it should not, because if we are honest 
we must acknowledge the fact that not 
a single American generation—not one 
since 1776—has been free from war, 
the preparation for war, or the calami- 
tous aftereffects of war. Count them 
up—1776, 1812, 1845, 1898, 1918, and 
1941. War, or the shadow of war, is 
our “normal” condition—not peace; 
and yet as soon as one war is over we 
back away from the idea of keeping 
ourselves strong. 

The point that I hope to drive home 
is that the American people should 
eagerly support, no matter how much 
it hurts to pay taxes, a program of re- 
search, development, and educational 
orders for the ordnance departments 
of the services. 

Let us analyze how illy prepared, 
due to lack of funds, the Army Ord- 
nance Department was for World 
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War II. First, however, don’t put all 
the blame on Congress for lack of 
funds. The military should carry part 
of this blame. After our wars, the mili- 
tary insists on holding on to semi- 
civilian operations and duplication of 
effort in the most public places. At the 
request of the Secretary of War, I re- 
cently wrote a report on the Atlanta 
Ordnance Depot where we are spend- 
ing approximately $400,000 a month 
to overhaul old and obsolete automo- 
tive equipment. It is done in an expen- 
sive, amateurish way and duplicated in 
four or five other spots in the United 
States. There is a source of antimilitary 
propaganda. And there are many ob- 
ject lessons to lead our people to believe 
that the services are not always as 
watchful of the taxpayer’s interests as 
they should be. 

Between World Wars I and II the 
meager appropriations to support the 
entire Ordnance Department of the 
Army averaged about nine million dol- 
lars a year. Of that, not over one mil- 
lion was available for research and 
development. Any fair-sized automobile 
company will spend that much in its 
laboratories. That was the handicap 


under which the very able group of 
Ordnance engineers worked. Our debt 
to these men is very great. Theirs was 
not the path to glory, but without them 
there would have been little glory for 
any one. When war came they at least 
knew what was wanted. Had funds 
been available to these technicians all 
the essential weapons would have been 
ready for production. 

We had no program for automotive 
equipment. The war was almost over 
before we had the 6x6 truck well into 
production from two sources, Our auto- 
motive equipment was just a mess of 
cats and dogs: we grabbed everything 
with four wheels and an engine, and 
we are wastefully spending money to 
overhaul that stuff right now. 

I believe that today we could stand- 
ardize on not over eight truck chassis. 
Each one of these chassis could, in time 
of war, be made in any one of three 
or four big automobile plants, and, 
instead of servicing a dozen or more 
engine transmissions, rear axles, etc., 
of the same capacity, we would only 
be servicing one in each type. I have 
been working with Ordnance and the 
automotive industry on that problem. 





Time will not permit industry to produce munitions for a modern war by a trial-and- 
error method. Error must be eliminated by well-organized research and development. 
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Before I went to Washington in 1940 
with Bill Knudsen on OPM I had 
heard a lot about the procurement 
program. In fact, years before, at Pon- 
tiac, I had worked with Army men 
on possibilities of using the Pontiac 
plant; but when I got to Washington 
there was just no such plan that was 
worth a damn. 


What and How Many? 


In the month that I have just spent 
working with the Army, I found that 
the military is again inventorying the 
equipment in various plants. It is a 
waste of time and money. It is of rela- 
tively small importance how many 
drill presses, how many Bullards, how 
many this, that, and the other a com- 
pany has. The first essential is: What 
items does the military want produced 
and how many? One big delay in 
World War II was waiting for the 
military leaders to make up their 
minds. 

After it has been decided what items 
are to be produced, then have a group 
of men who know industry bring in 
those companies who can perform and 
consult with those companies as to 
whether or not they can produce cer- 
tain items. Give the problem of pro- 
duction to organizations with unquali- 
fied records for quality and speedy 
production. 

And for Heaven’s sake give the big 
jobs to the big people and the little 
jobs to the little fellows. A war doesn’t 
qualify a tinsmith to engage in the 
manufacture of 40-ton tanks. The so- 
called little businessman made a 
staggering contribution in World 
War II, but with the leadership of 
the big organization. A typical ex- 
ample, multiplied many times, was 
the Hispano-Suiza gun. The prime 
contractor, a big business outfit, made 
three parts—the most intricate ones— 
and subcontracted the other eighty 
parts. The politicians wanted us to 
give that kind of a problem to the 
village blacksmith! 

About 1939 K. T. Keller, president 
of Chrysler Corporation, decided that 
he wanted to get ready to do something 
for what he thought was coming. He 
went down to Washington to discuss 
a pilot-line operation to produce 37-mm. 
antiaircraft guns. He was welcomed, 
but was told that his inventory showed 
that he was shy four machines of a 
certain type and that therefore it 
would be impossible for him to build 
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37-mm. guns. K. T. very positively 
took the stand that all industrialists 
take—that it is of no importance how 
many screwdrivers, tack hammers, and 
drill presses one has. The important 
thing was, “Hasn’t the Chrysler Cor- 
poration sufficient managerial know- 
how to turn out a gun?” It so happened 
that K. T. had no intention of using 
these four machines, which were hook 
tools for rifling. He expected to ram 
a broach through and do it with but 
two operations. So after overcoming 
considerable resistance he did get an 
educational order and successfully in- 
creased production when we really got 





Research takes time. We 
have the time now but 
we will have none when 
the first bomb drops. 





into war, turning out many thousands 
of these guns. 

War production is not a simple prob- 
lem of procurement. You have to 
know what you want to procure, and 
those items have to be ready for pro- 
duction. They have got to be more than 
inventions; yet inventions and glints 
in daddy’s eye were about all we had 
with which to start World War IT. So 
I repeat—help the research and de- 
velopment program. 

Prof. William Osenberg, head of the 
German equivalent of our Office of 
Scientific Research and Development, 
said just before the German surrender: 
“Germany lost the war because of in- 
complete mobilization and _ utilization 
of scientific brains”; and, by the same 
token, without our men of science we 
probably would not have won. 

After the engineers have approved 
an item, whether it be a gun, tank, or 
automobile, the production and _ tool 
engineers have to rework this item for 
line production. There is a hole that 
can’t be drilled or tapped with auto- 
matic machinery or a nut that can’t 
be run up with a speed wrench. The 
solution of such problems calls for a 
pilot-line operation—a very expensive 
matter. Yet we should go to that ex- 
pense in peacetime because, once the 
educational order for a pilot line gets 
out the bugs, multiplying these pilot 
lines of production will be done rapidly 
and easily. 

I wonder if you realize that it takes 
more research and development and 








more man-hours and more dollars 
build the controls for some of thes 
weapons than for the Weapon itself) 

In World War II there were, thank 
Heaven, enough patriotic civilians who 
dropped all their personal interests and 
went to Washington. They not onl 
carried a staggering load but also Stood 
up under humiliating, frustrating cop, 
ditions as laid down by part of the 
political element that was then in 
charge. I believe that I hold a world’s 
record in that I have been thrown out 
of Washington oftener, farther. and 
harder than any other man. The batt 
of the civilian for survival in Wash. , 
ington was almost comparable to the 
battle of the Marines on Okinawa. By 
don’t let that discourage you; keep up 
your active interest—after all, it’s you, 
country as well as mine. 

You know, as well as I, that the 
next time we will not have two years 
for preparation. If I have been able tp 
impress upon you, first, the magnitude 
of preparation, and, secondly, the need 
for sympathetic support, then I have 
accomplished something. 


Liberty Must Be Won 


We can be the strongest nation, and 
yet the most tolerant and considerate. 
Joe Louis is a courteous gentleman, 
but nobody pushes Joe around. Some. 
one said that liberty has never been 
given to a people—liberty has to ke 
won. And, by that same token, liberty 
has to be protected and defended. That 
is a job for the strong, not the weak. 
There is no other country where men 
have our freedom of choice. Libery 
brings the opportunities so precious to 
free men. 

All of us in our own manner have 
been richly rewarded by this county 
of ours, and the future shows a blaze 
of opportunities for our children and 
our grandchildren until the nth get 
eration. But only so long as our country 
remains strong will those who follow us 
live as free men and enjoy thos 
ever-increasing opportunities. Benjamin 
Franklin said: “Where there is liberty, 
there is my country.” Let us say, “This 
United States of America is my cout 
try, and, so help me God, there always 
will be liberty here.” 

So I suggest in all seriousness that 
all of us concern ourselves with plans 
—at least lend a sympathetic ear t 
plans—that will make us, great lovers 
of peace that we are, the strongest 
military nation in the world. 
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ARMED FORCES STRENGTH 

The strength of the armed forces 
reached 1,531,881 on October 1, 1948. 
This was an increase of nearly 38,000 
over September ist strength. 

Army strength rose from 604,496 to 
an estimated 635,000, Navy strength 
from 409,269 to an estimated 413,476, 
and Marine Corps strength from 74,917 
to 77,495: Air Force strength declined 
from 406,270 to 406,000. 

Enlistments of predraft 18-year-olds 
in all services totaled only 6,658 in 
September. This was only 46 per cent 
of the 14,450 quota in this age group 
for the month. 

The Military Establishment voiced 
hope that “the beginning of actual in- 
ductions under the Selective Service 
Act will operate to stimulate recruiting 
of 18-year-old volunteers, particularly 
when inductions reach the 19-20-year- 
age bracket.” 

“On the other hand, it continued, “if 
the present trend continues, the Mili- 
tary Establishment will obtain, during 
the fiscal year, less than half of the 
161,000 18-year-old volunteers author- 
ized by the Selective Service Act.” 


“POWER WITHOUT 
CONSCIENCE” 

In an Armistice Day address before 
the Boston Chamber of Commerce 
Gen. Omar N. Bradley, U. S. Army 
Chief of Staff, said that the way to win 
an atomic war is to make certain it 
never starts. 

“With the monstrous weapons man 
already has,” General Bradley declared, 
“humanity is in danger of being 
trapped in this world by its moral 
adolescents. Our knowledge of science 
has clearly outstripped our capacity to 
control it. We have too many men of 
science; too few men of God. We have 
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grasped the mystery of the atom and 
rejected the Sermon on the Mount. 

“Man is stumbling blindly through 
a spiritual darkness while toying with 
the precarious secrets of life and death. 
The world achieved brilliance without 
wisdom, power without conscience. 
Ours is a world of nuclear giants and 
ethical infants. We know more about 
war than we know about peace, more 


about killing than we know about 
living. 


January-Februa ry, 1949 





The following letter was sent 
by Gen. Omar N. Bradley, 
U. S. Army Chief of Staff, to 
James L. Walsh, president of 
the American Ordnance Asso- 
ciation, upon the: occasion of 
a meeting of New York Post 
officials at West Point: 


“I am delighted that the of- 
ficers and directors of the New 
York Post of the American Ord- 
nance Association are to hold a 
meeting at West Point. It seems 
particularly fitting that this or- 
ganization, which has proved its 
devotion to our country since 
the close of World War I, 
should meet at the Military 
Academy which trains men to 
devote their lives to their 
country. 

“It is only through the ample 
provision of superior combat 
equipment by the country that 
its Army, Navy, and Air Force 
can provide adequate security. 
The teamwork among the 
armed forces must be matched 
by teamwork between the armed 
forces and American industry 
if our Nation is to be secure 
from foreign aggression. 

“In order to insure this team- 
work in time of emergency, 
foresight and common planning 
during the years of peace are 
mandatory. The leaders of our 
great industrial organizations 
must feel as great a respon- 
sibility for the security of the 
country as does any man in uni- 
form or graduate of West Point. 

“From my own experience I 
can say that the superiority of 
the American soldier on the 
battlefield can be made most 
effective if American industry 
places superior weapons in his 
hands. The American Ordnance 
Association has in the past 
taken a leading part in this 
task, and I am relying upon 
them to do so in the future. 

“T send my {greetings and 
wishes for a_ successful and 
pleasant meeting at West Point 
and my best wishes for the con- 
tinued success of the American 
Ordnance Association and its 
New York Post.” 








“This is our twentieth century’s 
claim to distinction and to progress.” 


RESERVE OFFICER 
TRAINING 

The American Ordnance Association 
Committee on Ordnance Reserve Of- 
ficer Training, having completed its 
labors, recommended that all nontroop 
organization Ordnance Reserve officers 
be assigned for training to various Ord- 
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nance districts, arsenals, and similar 
establishments. This recommendation 
was accepted by the Department of the 
Army and is now being put into effect. 

The “authorized training program 
offers a timely advantage both to Ord- 
nance Reserve officers and to Ameri- 
can industry. It will not only provide 
adequate training for technical officers, 
but it will also enable American in 
dustry properly to schedule the effec- 
tive utilization of its personnel who 
may be required, in time of war, to 
fill important assignments with the 
armed forces. 

The committee feels that the current 
program is a satisfactory solution of 
the problem to which the committee 
was assigned. There is every reason to 
believe that the program which 
been inaugurated by the Army, if ener- 


has 


getically pursued, will lead promptly 
to the desired end. 


NAVY AIR POWER 

The question as to air bombing of 
distant targets by Navy carrier planes 
or by Air Force planes operating from 
bases was again raised by Rear Adm. 
D. V. Gallery, the Navy’s Assistant 
Chief of Naval Operations for guided 
missiles. 

In a recent address at Grosse Isle, 
Mich., Admiral Gallery said that it 
would be cheaper and easier for carrier- 
based Navy planes to reach the heart 
of any continent in the world. 

“You get 
top of a target 6,000 miles distant per 


can more air power on 
dollar expended on naval air power 
than you can get in any other way,” 
he declared. 

Admiral Gallery pointed out that 
the new 65,000-ton carrier will be able 
to launch planes large enough to carry 
atom bombs and that it will cost less 
than the system of airfields on land to 
conduct a heavy bomber offensive. 

It would be necessary for the Air 
Force to operate from overseas air 
bases, Admiral Gallery stated, “which 
we not without fighting 


may get 


for. In nuclear warfare our friends 
may be forced to be neutral. Lacking 
consent from foreign countries to use 
their bases, we can use carriers instead 
of the bloody alternative of fighting 


our way ashore.” 
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STUDENT ACTIVITIES 

The Association has just published a 
“Manual for Student Members.” The 
manual was prepared for engineering 
and technical school students interested 
in the national defense of the United 
States. It is especially designed for 
those who eventually should occupy 
key positions in industry. 

The theme of the manual is national 
industrial preparedness. It is an appeal 
to both patriotism and professional in- 
terests. The manual was prepared by 
the Student Member Committee of the 
Association’s Chicago Post. 

The purpose of the manual is to 
describe the aims and objectives of the 
American Ordnance Association, its 
work for national defense, and how it 
can be of interest and service to stu- 
dents in engineering schools. 

There are decided advantages gained 
by young men through association with 
older citizens of like mind, but there 
is a far greater advantage to the Nation 
in securing enthusiastic support of 
technically educated men. Student ac- 
tivities tie into those of the local Posts 
of the Association, and in this way 
students have direct personal contact 
with Post members to obtain such 
advice and counsel as needed on mat- 
ters relating to the broad subject of 
ordnance and, in addition, assistance 
in choosing their best field of work 
following graduation from college. 


POSTWAR 
STANDARDIZATION 

Members of the American Standards 
Association, headed by Vice Adm. 
George F. Hussey, Jr. (Ret.), former 
Chief of the Navy Bureau of Ordnance, 
were warned recently that there is dan- 
ger of government assuming a proprie- 
tary interest in standardization. 

The warning was voiced by Earl O. 
Shreve, president of the U. S. Chamber 
of Commerce, who addressed the an- 
nual A.S.A. meeting in New York. 

“The backbone of our international 
policy of economic codperation is 
production here at home,” Mr. Shreve 
declared. “Our productive strength 
may well be the only answer to hold- 
ing our friends abroad.” 

He characterized 1948 as a record- 
breaking year for free enterprise. 

Citing industry’s self-regulation of 
simplification and standardization meth- 
ods through voluntary adoption of 
codes, Mr. Shreve noted that “today 
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government serves in the capacity of 
a technical assistant in these fields, an 
assistant that has given real and prac- 
tical aid. But standards, per se, must 
continue to be voluntarily determined 
and voluntarily adopted by industry. 
They must not be allowed to become 
controls which would place restrictive 
mandatory procedures upon industry.” 


PROPOSED RENEGOTIATION 
REGULATIONS 

Recently a special board of the Na- 
tional Military Establishment, consist- 
ing of the Assistant Secretaries of the 
Army, Navy, and Air Force, requested 
the Association to comment upon pro- 
posed regulations now under considera- 
tion by the Military Establishment, 
implementinz the Renegotiation Act 
of 1948. 

A number of especially qualified 
members of the Association were as- 
signed to analyze the proposed regula- 
tions. They unanimously agreed that 
there was no place in our American 
economic system for a renegotiation 
law under any conditions short of all- 
out war. 

However, since the National Mili- 
tary Establishment has no choice but 
to carry out the intentions of the Con- 
gress as effectively as possible by the 
issuance of appropriate renegotiation 
regulations, Association members made 
six constructive suggestions on the 
proposed regulations. 

The entire subject is of extreme im- 
portance to American industry and to 
the Association in their desire to further 
cooperation with the armed forces. 


AIR FORCE COMMISSIONS 


Secretary of Defense James Forrestal 
signed a directive on November 9, 1948, 
authorizing the Air Force to commis- 
sion up to seven per cent of the 1949 
Naval Academy graduates and up to 
forty per cent of the 1949 Military 
Academy graduates. 

At the same time he asked the Secre- 
taries of the Army, Navy, and Air 
Force for comment on a proposal to 
create a board to study the require- 
ments of all services for Academy 
graduates, including the question of 
establishing an Air Force Academy as 
a separate institution. 

Mr. Forrestal stated that the per- 
centage quotas were to apply to the 
current fiscal year only. 








DR. GEORGE C. HALE, 
NOTED CHEMIST, DIES 


The death on November 45 1948 « 
Dr. George C. Hale, aged 57, oe 
lengthy illness, ended an exception 
Civil Service career in the field of = 
tary chemistry, all of which -was es 
at Picatinny Arsenal. ; 

The holder of A.B., M.A,, and Php 
degrees from Indiana University, D; 
Hale had been on the chemical depar, 
ment staff of that institution for tw 
years when he first entered the Civi 
Service in 1917 as a chemist 2 the 
Ordnance Department's Picatinny Ars. 
nal. After spending a year on a speci 
assignment with the World Wa 
Army of Occupation in Germany, }y 
became chief chemist of the arsenal jy 
1921 and for the next eight years wa 
in direct charge of the research, analy. 
tical, and stability laboratories, In 19m 
he became chief of the chemical brane, 
which included chemical engineerin: 
as well as laboratory activities, He hej 
this position until his death. 

Under the leadership of Dr. Hak 
major advances were made in the & 
velopment of new or improved powder 
explosives, pyrotechnic composition 
textiles, and other materials of ammuni 
tion as well as processes for producing 
these. An explosive developed by hin 
was standardized and named Haleix 
in his honor during World War II, Kk 
was granted numerous patents and pub 
lished a number of papers. In 1944 he 
was awarded the Exceptional Civilian 
Service Medal for his outstanding co 
tributions to the war effort. 

A member of the American Chem: 
cal Society, American Institute ¢ 
Chemical Engineers, American Or 
nance Association, Chemists’ Clu, 
Sigma Xi and Alpha Chi Sigma, b. 
Hale was one of the founders and firs 
presidents of the Morris County (N.|. 
Engineers’ Club. His civic activitis 
previously included membership on th 
local board of health. 

With a personality effective in lead 
ship, Dr. Hale devoted his profession 
life to a field generally consider 
obscure and did so with regard to tt 
service of his country rather than 
maximum personal opportunities. Hi 
career may well be taken as an exampt 
of devotion to the Nation in a civilit 
capacity as well as an example of! 
highly successful professional cart: 

The Ordnance cause will indeed mis 
the leadership of this great scientist at 
great American. 
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Time 


eerie the First World War, Congress could and did appropriate billions 
of dollars; but Congress did not, because it could not, appropriate a single 
second of time. 


The initial cost of our participation in the First World War amounted to 
approximately $27,000,000,000. However, that was only the initiation fee: the 
annual dues continue and will continue to continue for the next hundred years! 


Calvin Coolidge, then President, on the tenth anniversary of the Armistice 
summed up this aspect of the situation: “Up to the present time (November 11, 
1928) our own net war costs, after allowing for our foreign-debt expectations, 
are about $36,500,000,000. . .. With what has been paid out and what is already 
apparent it is probable that our final cost (of the First World War) will run 
well toward $100,000,000,000—or half the entire wealth of the country when we 
entered the conflict.” 


The zmitial cost of our participation in the Second World War approximates 
$351,000,000,000—or about 13 times as great as the initial cost of our 1917-1918 
experience. This represents 874 per cent of our national wealth. 


The wltimate cost of our participation in the Second World War, including 
expenditures already made and commitments already assumed, is estimated 
to aggregate $1,404,000,000,000! 


Today, the cost of maintaining a combatant in the field has increased in 
the ratio of 238 to 100 as compared with similar costs 10 years ago. So, if we 
now had to fight the Second World War over again, the ultimate cost might 
well approximate $3,341,520,000,000! 


Therefore, if a possible Third World War should be “thrust upon the United 
States” and the combat period should equal the 1,348 days of active hostilities 
of the Second World War—the ultimate cost might well amount to two and a 


half billion dollars a day. 


So when the American Ordnance Association urges that we endeavor to do 
ahead of time everything that can and should be done ahead of time, it is in 
reality seeking to help save two and a half billion dollars a day for the tax- 
payers—$2,500,000,000 a day for every day by which we can help shorten the 
duration of any future emergency. 

Time is today the most precious commodity the world has ever known in all 
its history. Again, Congress can appropriate trillions of dollars, but it cannot 
appropriate a single second of time. 

By studying problems that can be solved before the outbreak of war, the 


activities of the American Ordnance AsSociation are an essential and effective 
part of a concerted, determined, nationwide effort to conserve the peace by, 


in effect, “appropriating” TIME. 


( ; President, American Ordnance Association 
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TODAY’S STUDENTS ARE THE LEADERS OF TO- 
MORROW! In no field of endeavor is that so true as in the 
all-important realm of ordnance preparedness. Little wonder 
that the A.O.A. is going all out to interest the young men of 
our schools and colleges in the said A.O.A. and what it can 
mean to them and to the security of their country. Leader in 
this field is the Ordnance fraternity in Chicago. Student coun- 
sellors are being considered at Illinois Institute of Technology, 
Northwestern, and University of Illinois. The new A.O.A. 
Manual on Student Activities is proving helpful. The manual 
had its genesis in Chicago where Col. William Ryer Wright con- 
tinues to inspire his ordnance confreres there and in other parts 
of the country regarding the importance of young men in the 
ordnance picture. 


N.B. Have you seen a copy of the A.O.A. Manual on Stu- 
dent Activities? Great stuff! It will start you thinking that 
your alma mater has a place on the Ordnance scene and that 
you could easily get in touch with your old friend the dean 
and urge him to get ordnance-conscious. Send to A.O.A. 
headquarters for a copy (no charge) and see what happens. 


BUT TO GET BACK TO CHICAGO. The amiable Col. John 
Slezak, Post president, had his fellow officers together at the 
Chicago Club early in November for a staff conference to con- 
sider the student-activities program of the Post, plans for the 
annual meeting—probably the latter part of March 1949—and 
the membership committee program. Those present, in addition 
to Colonel John, were H. J. Prebensen, E. J. O’Keefe, John 
Browning, W. G. Swartchild, Jr., G. D. Dearlove, G. R. Catlett, 
and M. J. Allen. 


PUT THIS ONE DOWN as a must for your next Post meeting: 
A splendid historical film of the Thirtieth National Meeting of 
the A.O.A. is now available. It was presented to the Association 
by General Motors Corporation. Here are preserved the memor- 
able exhibits and demonstrations which made the National 
Meeting of the Association at Selfridge Field, Mich., in June 
1948 the historic occasion it proved to be. The film was presented 
to A.O.A. President James L. Walsh, by H. R. Boyer, director 
of production engineering, General Motors Corporation. 

General Motors Corporation—Bill Boyer in particular—de- 
serves a special vote of thanks for this splendid film. Completely 
devoid of advertising, it records the magnificent work of the 
Army, Navy, and Air Force in codperation with American 
science and industry as displayed at the Thirtieth National Meet- 
ing of the A.O.A. at Selfridge Field. 


WHICH BRINGS UP THE MICHIGAN POST’S FALL 
TECHNICAL MEETING held at Detroit Arsenal on October 
19, 1948. It was an eye opener, for interest was so great that 
more than 300 reservations had to be returned because the 
“house” was sold out. Here’s the story: 

During 1948 the Michigan Post operated on a program of 
holding several technical meetings in addition to their annual 
dinner meeting in December and a summer military demonstra- 
tion which was held at Selfridge Air Force Base on June 10th 
in conjunction with the Association’s National Meeting in 
Detroit. 

The subject of the previous technical meeting was “jet 
engines.” The emphasis of the demonstration of tactics and 
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matériel at Selfridge Air Force Base was also on air power 
and ordnance as applied to air power. Therefore, it seemed 
timely again to concentrate the thinking of the Michigan Pog 
membership on Army ordnance. 

The availability of the Detroit Arsenal, the Ordnance De. 
partment’s newest manufacturing arsenal and the center of tank 
and motor-vehicle development activities, provided an ideal loca. 
tion for the meeting. 

Through the coordinated energies of the Michigan Post Actiy. 
ties Committee and Col. D. J. Crawford, commanding officer at 
the Detroit Arsenal, and his associates, a program was developed 
which provided an opportunity for members to witness a dem. 
onstration of new and modern tanks and other wheeled vehicle 
on the test track and to make a tour through the arsenal. the 
machine shops, and the laboratories. 

As speakers for the evening, the Post and its guests were 
privileged to have Maj. Gen. Everett S. Hughes, Chief of Ord. 
nance, and Maj. Gen. Doyle O. Hickey, Chief of Research an 
Development, Army Field Forces. With the attraction of thes 
speakers and the opportunity to see the arsenal and the demon. 
stration, requests for reservations exceeded all estimates. Finally. 
after being crowded out of the facilities selected, it was neces 
sary to clear a space in the manufacturing section of the arsenal 
itself. The final attendance was 1,259, the absolute maximu 
that could be fed. The meeting was as outstanding as th 
attendance. 


NOW TO CALIFORNIA WHERE THE LOS ANGELES 
POST continues to go great guns under the dynamic leader 
ship of Henry L. Clark, its president. Having broken all records 
for ordnance interest by taking the members to sea as guests of 
the Navy aboard the aircraft carrier U.S.S. VALLEY Force, » 
reported in the last issue of this magazine, the Post attained 
another goal by taking its members on a tour of the facilities 
of Kaiser Steel Plant at Fontana on December 3, 1948. 


Henry J. Kaiser, Jr., vice-president of the Post, arrange 
a special program and addressed the gathering at luncheon 
Chartered air-conditioned buses left L. A. at 8:30 A.M. ad 
returned at 5:00 p.m. The Kaiser plant covers 1,300 acres 
and much of the tour was by bus. The Los Angeles Pos, 
with its energetic officers and directors has set out to make 
Southern California ordnance-conscious, and they are dom 
it in a big way. 


BEST PROOF OF THAT WILL BE TO SEE FOR YOUR 
SELF—and you will have a good opportunity next April. Plans 
are well under way in codperation with the Navy to hold th 
Thirty-first Annual Meeting at Los Angeles the latter part d 
April 1949. The first session will be at the Ambassador Hotel- 
a full day of conferences, committee meetings, illustrated le- 
tures, and the annual dinner meeting that evening. Next da 
the Navy will take over—and how! Our members and guests 
will journey to Long Beach where they will be guests of Rea 
Adm. Paul Hendren, Commander, U. S. Naval Base, Lo 
Angeles. Our great friend, Rear Adm. Albert G. Noble, Naw 
Ordnance Chief, is giving his usual fine help. In fact, all the 
Navy is sparing no effort to cement the strong ties that bind 
the Ordnance fraternity ashore, afloat, and aloft. More in detail 
about this gala meeting in the next issue; of course, members 


ORDNANCE 











will 

big ' 
with 
inviti 
Com 
It's 0 


THE 
socia 
Sum 
form 
a g0 
inaut 
be al 
new 

truly 
caus 
these 


GED 
Arm 
Wal 
mitt 
refer 
of tl 
wor! 
Ogd 
Pay’ 
job ' 


THI 
lead: 
tion 
by t 
Rob 
wsk 
in s 
Har 
witl 
stud 


AS 

ties 

will 
at | 
mee 
as | 
Cha 
Cin 
its < 
and 
will 
Cit 
said 


suc 
gra 
24 


6, 


dire 


pla: 
ope 


Jar 








POWer 
Seemed 
D Pog 


re De. 
of tank 


1 loca- 


Activi- 
icer at 
eloped 
| dem. 
ehicles 
al, the 


Were 
Ord. 
h and 

these 
emon- 
inally, 
neces- 
rsenal 
imum 
s the 


SLES 
ader- 
cords 
sts of 
E, as 
ained 
ities 












eceive invitations and complete details individually. The 
arrange to visit Southern California next April 
A. The Los Angeles Post extends a heartfelt 
ed in generous fashion by the L. A. Chamber of 
the All-Year Club. Put it down in the book now. 


will © ‘ 
big thing 1S to 
with the A 

invitation back 


- d 
Commerce an ; 
It’s on to Los Angeles next April. 


THERE IS TO BE A NEW STUDENT POST of the As- 
sociation at historic Citadel in Charleston, S. C. Gen. C. P. 
Sammerall, distinguished soldier, World War I leader, and 
former Army Chief of Staff who heads the Citadel has approved, 
a goodly number of students are ready to be enrolled, and an 
inaugural meeting for the presentation of the charter will soon 
be announced. This will be a real milestone for the A.O.A. The 
new Post will link the Ordnance fraternity with one of the 
truly great military schools the world over. And the Ordnance 
cause now and in years to come will be the better for it. Watch 
these pages for a full account of the proceedings. 


GEN. OMAR N. BRADLEY, renowned Chief of Staff of the 
Army, has written to the president of the Association, James L. 
Walsh, thanking him for the work done by the A.O.A. Com- 
mittee on Reserve Ordnance Officer Training. The report is 
referred to more fully on page 271 of this issue. The members 
of the committee responsible for this very constructive piece of 
work were: Col. C. E. Davies, chairman; Lieut. Col. H. F. 
Ogden, Col. W. J. Rushton, Col. D. W. Hoppock, Col. J. W. 
Paynter, and Col. O. E. Rewey. Thank you, gentlemen, for a 
job well done! 


THROUGH THE VARIOUS R.O.T.C. UNITS active in 
leading American universities, the American Ordnance Associa- 
tion presents awards to the outstanding ordnance students selected 
by their military instructors. At Purdue University, 2nd Lieut. 
Robert C. Fourney, Ord. Res., and Cadet Col. Edward Sokolo- 
wski were chosen as recipients for their superior records both 
in scholastic and campus activities. At Cornell University, Cadet 
Harvey E. Bumgardner, Jr., a mechanical engineering student 
with a superior record, was selected as the leading ordnance 
student of his class and received the Association’s award. 


AS THIS IS WRITTEN there is a full schedule of Post activi- 
ties just over the horizon. On December 6th the New York Post 
will sponsor the giant Industrial Preparedness Dinner meeting 
at the Waldorf; the Birmingham Post will hold its annual 
meeting on December 8th, with Maj. Gen. A. B. Quinton, Jr., 
as honor guest; Maj. Gen. G. M. Barnes will be awarded the 
Charles L. Harrison Gold Medal at the annual meeting of the 
Cincinnati Post on December 9th; the Michigan Post will hold 
its annual meeting at the Book-Cadillac, Detroit, December 14th; 
and the first meeting of the Washington Post’s winter series 
will be held at the National Bureau of Standards in the Capital 
City on December 15th. More about all these anon. But, as we 
said in the last issue, it’s full steam ahead! 


EDWARD B. YANCEY, who rendered yeoman service in the 
successful achievement of our vast powder and explosives pro- 
gram during World War II, died at Wilmington, Del., October 
24, 1948. He was a vice-president and member of the board of 
directors and of the executive committee of E. I. du Pont 
de Nemours & Company. 

His outstanding contribution to the ordnance program in 
World War II was made while he was general manager of the 
Du Pont Explosives Department. Under his direction, the de- 
partment developed quickly a large organization to design, build, 
and operate many of the Government’s vast military explosives 
plants. He also was directly concerned with the building and 
operation of the plutonium plant of the Hanford Engineer Works 
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at Richland, Wash., a most important project in the Govern- 
ment’s atomic-energy program. 

Born in Harrisonburg, Va., Mr. Yancey joined the Du Pont 
Company as a chemist forty years ago, following his graduation 
from the University of Virginia. During World War I he was 
assistant superintendent of one of the company’s larger explo- 
sives operations. He filled various positions of responsibility with 
the company and in 1938 was elected to the board of directors 
and six years later became a vice-president and member of the 
executive committee. Long a member of the A.O.A., Mr. Yancey 
was held in highest esteem for his ability as an executive and 
engineer and for his qualities of high character which endeared 
him to his many friends.—L. A. C. 


CHARLES F, TILLINGHAST, retired industrialist and veteran 
of two wars, died at his home in Providence, R. I., October 2, 
1948. He had been a member of the American Ordnance As- 
sociation for many years. 

A graduate of Massachusetts Institute of Technology, he re- 
tired in 1941 as vice-president and managing director of the 
Textile Machinery Finishing Company at Providence. A cap- 
tain in the Spanish-American War, he served as a colonel in 
command of Fort Greble in Narrangansett Bay in World War I. 
He retired from the National Guard with the rank of brigadier 
general. Mr. Tillinghast was a direct descendant of Stephen 
Hopkins, colonial governor of Rhode Island and a signer of the 
Declaration of Independence. 


NOTICE also has been received of the deaths of the following 
members of the Association: Orville Adams, New York, N. Y.; 
C. M. Bernegau, Hoboken, N. J.; W. B. Bowling, Lafayette, 
Ala.; E. E. Brott, Seattle, Wash.; M. A. Buk, Normandy, Mo.; 
DeForest Byers, Clear Lake, Iowa; F. W. Chamberlain, Three 
Oaks, Mich.; W. H. Christopher, Virginia, Minn.; L. R. Cole- 
man, Cleburne, Tex.; G. C. Collins, Cleveland, Ohio; Daniel 
Davis, Toledo, Ohio; L. F. Derfus, Salem, Ohio; T. J. Donnelly, 
Detroit, Mich.; S. W. Farber, Brooklyn, N. Y.; J. K. Fisher, 
Columbus, Ohio; H. E. Fuller, Cleveland, Ohio; C. C. Gantz- 
man, New York, N. Y.; Carl Gebuhr, Fond du Lac, Wis.; 
Harry Goordes, Detroit, Mich.; H. M. Hanna, Cleveland, Ohio; 
G. H. Hawley, Metuchen, N. J.; C. A. Hines, Mansfield, Ohio; 
H. M. Hurd, Chicago, Ill.; J. L. James, South Gate, Calif. ; 
George Kanous, Toledo, Ohio; C. H. Keating, Mansfield, Ohio; 
C. A. King, Tulsa, Okla.; H. B. Kraut, Fond du Lac, Wis.; 
H. G. Lewis, Philadelphia, Pa.; H. W. Lewis, Ashville, N. Y.; 
J. J. Loftus, Worcester, Mass.; L. H. Lossing, Detroit, Mich. ; 
J. S. Lowden, Cambridge, Ohio; W. L. Maxson, New York, 
N. Y.; P. W. McAbee, Muncie, Ind.; J. A. McClelland, Jeffer- 
son, Ohio; Nordyke Metzger, East Orange, N. J.; P. W. 
Mulder, Almont, Mich.; J. F. Murray, Longmeadow, Mass. ; 
E. H. Nall, Gilbert, W. Va.; R. L. Niedringhaus, St. Louis, 
Mo.; L. M. Persons, Chesterfield, Mo.; C. D. Peterson, Toledo, 
Ohio; E. N. Pierce, Lima, Ohio; P. O. Robertson, Decatur, 
Ill.; Carl Rupert, Tyrone, Pa.; E. H. Rupert, Santa Monica, 
Calif.; U. G. Sain, Columbus, Ohio; H. F. Schaefer, Cincinnati, 
Ohio: Mac Short, Glendale, Calif.; A. J. Sikora, Westfield, 
N. J.; G. H. Spielman, Perkasie, Pa.; O. J. Stanitzke, Detroit, 
Mich.; Lauson Stone, Pittsburgh, Pa.; U. Y. Sumner, Union 
City, Tenn.; Gothard Swanson, Byers, Colo.; E. M. Swab, 
Staten Island, N. Y.; Lucian Taylor, Toledo, Ohio; James 
Turner, Detroit, Mich.; F. W. Umbenhower, Anderson, Ind.; 
A. S. Vogelgesang, Canton, Ohio; A. Walsh, West Orange, 
N. J.; G. C. Warner, Detroit, Mich.; H. E. Watterson, Detroit, 
Mich.; S. B. Way, Milwaukee, Wis.; J. P. Wentworth, Clayton, 
Mo.; Lehman Werner, South Milwaukee, Wis.; E. M. Whiting, 
Chicago, Ill.; C. L. Willsey, Mansfield, Ohio; R. W. Yates, 
Presidio of San Francisco, Calif. To their relatives and friends, 
OrpNANCE, on behalf of the Association membership, extends 
condolences. 
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Honor Roll 
of 


Industrial Preparedness 


The Company Members of the American Ordnance Association 


appearing on the following roster are cooperating with the 


Association in its work for national security and peace. 


These Company Members, by nominating ten of their key 


employees for individual membership in the A.O.A., are 


forming a nucleus of trained men who will be a bulwark of 


preparedness for the national defense of the United States. 


ABBOTT BALL COMPANY ° . ‘ ‘ - HARTFORD 
A. C. SPARK PLUG DIVISION, GMC . . . ° FLINT 
ACF-BRILL MOTORS COMPANY . ° - PHILADELPHIA 
ACME-LEES DIVISION, THE SERRICK CORP. - MUNCIE 
ACME STEEL COMPANY . ‘ ‘ ; ‘ ° . CHICAGO 
ADDRESSOGRAPH-MULTIGRAPH 

CORPORATION ° ° ‘ CLEVELAND 
ADVANCE STAMPING COMPANY . . ‘ ° . DETROIT 
AERIAL PRODUCTS, INC. ° , . ‘ . ELKTON 
AEROJET ENGINEERING CORPORATION . . ° AZUSA 
AETNA-STANDARD ENGINEERING CO. . YOUNGSTOWN 
AIR REDUCTION SALES COMPANY . : - NEW YORK 
AJAX ELECTROTHERMIC CORPORATION ‘ . TRENTON 
AKRON-SELLE COMPANY ° ° ° ‘ ‘ , AKRON 
ALL METAL PRODUCTS COMPANY . . . WYANDOTTE 
ALLEGHENY LUDLUM STEEL CORP. . . BRACKENRIDGE 
ALLEN MANUFACTURING COMPANY ‘ . NASHVILLE 
ALLIED CHEMICAL & DYE CORPORATION . NEW YORK 
ALLIS-CHALMERS MANUFACTURING 

COMPANY MILWAUKEE 
ALLOY ENGINEERING & CASTING COMPANY CHAMPAIGN 
ALTON BOX BOARD COMPANY . ‘ ° . ‘ ALTON 
ALTORFER BROTHERS COMPANY . ‘ . EAST PEORIA 
ALUMINUM COMPANY OF AMERICA . ‘ . PITTSBURGH 
ALVEY-FERGUSON COMPANY ‘ : : . CINCINNATI 
AMASIA IMPORTING CORPORATION . ‘ - NEW YORK 
AMERICAN ART WORKS, INC . . . COSHOCTON 
AMERICAN AUTOMATIC DEVICES COMPANY - CHICAGO 
AMERICAN BANTAM CAR COMPANY . . ° . BUTLER 
AMERICAN BOSCH CORPORATION : ° SPRINGFIELD 
AMERICAN BOX CORPORATION . ° . SAN FRANCISCO 
AMERICAN BRASS COMPANY : ° ° - WATERBURY 
AMERICAN BRIDGE COMPANY ‘ ‘ ° . PITTSBURGH 
AMERICAN CAR & FOUNDRY COMPANY - NEW YORK 
AMERICAN CAST IRON PIPE COMPANY . BIRMINGHAM 
AMERICAN CHEMICAL PAINT COMPANY ° - AMBLER 
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AMERICAN FORGE DIVISION, AMERICAN BRAKE 


SHOE COMPANY . ° ° - « CHICAGO 
AMERICAN FORGING AND SOCKET COMPANY _., PONTIAC 
AMERICAN FORK & HOE COMPANY . ‘ - CLEVELAND 
AMERICAN HYDRAULICS, INC. . ° ‘ - SHEBOYGAN 
AMERICAN INSTRUMENT COMPANY . . SILVER SPRING 
AMERICAN-LAFRANCE-FOAMITE CORPORATION ELMIRA 
AMERICAN LOCOMOTIVE COMPANY . ° - NEW YORK 
AMERICAN MACHINE & FOUNDRY CO. . . NEW YORK 
AMERICAN MANUFACTURING COMPANY OF 

TEXAS . ° . ° ‘ FORT WORTH 
AMERICAN METAL PRODUCTS COMPANY ‘ - DETROIT 
AMERICAN PHENOLIC CORPORATION : “ . CHICAGO 
AMERICAN PULLEY COMPANY . ‘ . PHILADELPHIA 
AMERICAN RADIATOR & STANDARD 

SANITARY CORPORATION . ° ; ‘ . PITTSBURGH 
AMERICAN SEATING COMPANY . . . GRAND RAPIDS 
AMERICAN STEEL & WIRE COMPANY ‘ . CLEVELAND 
AMERICAN STEEL FOUNDRIES . , ° ° . CHICAGO 
AMERICAN TIME PRODUCTS . . ° . . NEW YORK 
AMERICAN TYPE FOUNDERS, INCORPORATED ELIZABETH 
AMMCO TOOLS, INC. . . ° ‘ ° . NORTH CHICAGO 
ANCHOR PACKING COMPANY ‘ ; . PHILADELPHIA 
ANCHOR POST PRODUCTS, INC. . ‘ ‘ . BALTIMORE 
ANDERSON COMPANY e ° ° . ° . ° GARY 
ANDERSON & SONS, INC. . ° ° . . WESTFIELD 
ANDERSON OIL COMPANY, F. E. . ; ° PORTLAND 
ANDERSON WOOD WORKING COMPANY . . LOUISVILLE 
ANHEUSER-BUSCH, INC. . ° ° , ‘ ST. LOUIS 
ANIMAL TRAP COMPANY OF AMERICA . . ° LITITZ 
ARMCO STEEL CORPORATION ° ° ‘ MIDDLETOWN 
ARMOUR RESEARCH FOUNDATION . ° ° . CHICAGO 
ARMSTRONG CORK COMPANY ° ° ° . LANCASTER 
ARMSTRONG RUBBER COMPANY e ° WEST HAVEN 
ARNOLD ENGINEERING COMPANY . . . . CHICAGO 
ARO EQUIPMENT CORPORATION ° . ° . BRYAN 
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ARROW HEAD STEEL PRODUCTS COMPANY HOWELL 
ASSOCIATED SPRING CORPORATION BRISTOL 
ATHEY PRODUCTS CORPORATION CHICAGO 
ATKINS AND COMPANY, E. C. INDIANAPOLIS 
ATLANTIC SHEET METAL CORPORATION . ATLANTA 
ATLAS POWDER COMPANY WILMINGTON 
AULD COMPANY, D. L. COLUMBUS 
AUSTIN POWDER COMPANY CLEVELAND 
AUTO SPECIALTIES MANUFACTURING CO. ST. JOSEPH 
AUTOCAR COMPANY ARDMORE 
AUTOMOTIVE GEAR WORKS, INC. RICHMOND 

AUTOMOTIVE STAMPING & MANUFACTURING 
COMPANY DETROIT 
ST. LOUIS 


BARRETT EQUIPMENT COMPANY 
B. G. MACHINE COMPANY 
BAGLEY & SEWALL COMPANY 
BAKER & COMPANY 

BAKER OIL TOOLS, INC 

BALDWIN COMPANY 


NEW HAVEN 

. WATERTOWN 
NEWARK 

LOS ANGELES 
CINCINNATI 


BARLOW & SEELIG MANUFACTURING COMPANY _ RIPON 
BARNES COMPANY, W. F. & JOHN ROCKFORD 
BASTIAN-BLESSING COMPANY CHICAGO 
BATAVIA BODY COMPANY ° BATAVIA 
BAUER BROTHERS COMPANY . SPRINGFIELD 
BELL & GOSSETT COMPANY MORTON GROVE 
BELL & HOWELL COMPANY CHICAGO 


BELL TELEPHONE COMPANY OF 


PENNSYLVANIA PHILADELPHIA 


BELLE CITY MALLEABLE IRON COMPANY RACINE 
BELOIT IRON WORKS BELOIT 
BENDIX-WESTINGHOUSE AUTOMOTIVE 

AIR BRAKE COMPANY ELYRIA 
BETHLEHEM STEEL CORPORATION BETHLEHEM 
BETTER BRUSHES, INC. PALMER 
BIRDSBORO STEEL FOUNDRY & MACHINE 

COMPANY BIRDSBORO 
BIRTMAN ELECTRIC COMPANY CHICAGO 
BLACK & DECKER MANUFACTURING COMPANY TOWSON 
BLACKMER PUMP COMPANY GRAND RAPIDS 
BLANCHARD MACHINE COMPANY CAMBRIDGE 
BLAW-KNOX COMPANY BLAWNOX 
BLISS COMPANY, E. W. DETROIT 
BORG-WARNER CORPORATION CHICAGO 


BOUND BROOK OIL-LESS BEARING 


COMPANY BOUND BROOK 


BOWEN PRODUCTS CORPORATION ECORSE 
BOWER ROLLER BEARING COMPANY DETROIT 
BOWSER, INC. FORT WAYNE 
BREEZE CORPORATIONS, INC. NEWARK 
BREWSTER COMPANY . SHREVEPORT 
BRIDDELL, INC., CHARLES D. CRISFIELD 
BRIDGEPORT BRASS COMPANY BRIDGEPORT 
BRIGGS & STRATTON CORPORATION MILWAUKEE 
BRIGGS MANUFACTURING COMPANY DETROIT 
BRILLO MANUFACTURING COMPANY BROOKLYN 
BROOKS & PERKINS, INC. ° DETROIT 
BRYANT CHUCKING GRINDER COMPANY . SPRINGFIELD 
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BUCKEYE STEEL CASTINGS COMPANY 

BUCYRUS-ERIE COMPANY 

BUDD COMPANY 

BUHL MANUFACTURING COMPANY 

BUICK MOTOR DIVISION, GMC 

BUICK-OLDSMOBILE-PONTIAC ASSEMBLY 
DIVISION, GMC 

BUILDERS STRUCTURAL STEEL COMPANY 

BULOVA WATCH COMPANY 

BUNDY TUBING COMPANY 

BURGESS-NORTON MFG. CO. 

BURKE COMPANY, O. W. 

BURKEY UNDERWEAR COMPANY 

BUTTERWORTH & SONS CO., H. W 


CADILLAC MALLEABLE IRON COMPANY 
CADILLAC MOTOR DIVISION, GMC 
CAREY-MCFALL COMPANY 
CARNEGIE-ILLINOIS STEEL CORPORATION 
CARTER CARBURETOR CORPORATION 
CASE COMPANY, J. I. 
CATERPILLAR TRACTOR COMPANY 
CELANESE CORPORATION OF AMERICA 
CENTRAL BOILER & MANUFACTURING 
COMPANY 
CENTRAL CAN COMPANY 
CENTRAL CHEMICAL CORPORATION 
CENTURY ENGINEERING CORPORATION 
CENTRAL FOUNDRY COMPANY 
CENTRAL STEEL TUBE COMPANY 
CHAIN BELT COMPANY 
CHAMBERLAIN COMPANY OF AMERICA 
CHAMPION SPARK PLUG COMPANY 
CHASE BRASS & COPPER COMPANY 
CHEVROLET MOTOR DIVISION, GMC 
CHICAGO CARDBOARD COMPANY 
CHICAGO EXTRUDED METALS COMPANY 


CH!CAGO MALLEABLE CASTINGS COMPANY 
CHICAGO RAILWAY EQUIPMENT COMPANY 


CHIPMAN KNITTING MILLS 
CHISHOLM-RYDER COMPANY 
CHRISTEN & SONS COMPANY, 
CHRYSLER CORPORATION 
CHRYSLER MOTOR PARTS CORPORATION 
CHRYSLER SALES CORPORATION 
CINCINNATI MILLING MACHINE 
CLARK EQUIPMENT COMPANY 
CLARK GRAVE VAULT COMPANY 
CLARY MULTIPLIER CORPORATION 
CLEANERS HANGER COMPANY 
CLEARING MACHINE CORPORATION 
CLEVELAND CONTAINER COMPANY 
CLEVELAND GRAPHITE BRONZE COMPANY 
CLEVELAND HARDWARE AND FORGING 
COMPANY , ‘ 
CLEVELAND HOBBING MACHINE COMPANY 
CLEVELAND STEEL BARREL COMPANY 


FRED 


COMPANY 


CLEVELAND TWIST DRILL COMPANY 
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COLUMBUS 


SOUTH MILWAUKEB 


PHILADELPHIA 
DETROIT 
FLINT 


SOUTH GATE 
CLEVELAND 
NEW YORK 
DETROIT 
GENEVA 
DETROIT 
HAMBURG 
PHILADELPHIA 


CADILLAC 
DETROIT 
PHILADELPHIA 
PITTSBURGH 
ST. LOUIS 
RACINE 
PEORIA 

NEW YORK 


DETROIT 
CHICAGO 
HAGERSTOWN 
CEDAR RAPIDS 
NEW YORK 
CLINTON 
MILWAUKEE 
DETROIT 
TOLEDO 
WATERBURY 
DETROIT 
CHICAGO 
CICFRO 
CHICAGO 
CHICAGO 
EASTON 


NIAGARA FALLS 


TOLEDO 
DETROIT 
DETROIT 
DETROIT 

CINCINNATI 
BUCHANAN 
COLUMBUS 
LOS ANGELES 
DETROIT 
CHICAGO 
CLEVELAND 
CLEVELAND 


CLEVELAND 

EUCLID 
CLEVELAND 
CLEVELAND 
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CLEVELAND WELDING COMPANY 

CLOVER MANUFACTURING COMPANY 

COBUSCO STEEL PRODUCTS 

COCA-COLA COMPANY 

CODMAN COMPANY, F. L. AND J. C. 

COGSDILL TWIST DRILL COMPANY 

COLORADO FUEL & IRON CORPORATION 

COLT’S MANUFACTURING COMPANY 

COLUMBUS BOLT & FORGING CO. 

COMMERCIAL BARGE LINES, INC. 

COMMERCIAL CARRIERS, INC ‘ 

COMMERCIAL SOLVENTS CORPORATION 

CONCO ENGINEERING WORKS, DIVISION 
H. D. CONKEY & COMPANY 

CONMAR PRODUCTS CORPORATION 

CONDENSER SERVICE & ENGINEERING 
COMPANY 

CONTAINER CORPORATION OF AMERICA 

CONTINENTAL FOUNDRY & MACHINE 
COMPANY 

CONTINENTAL MOTORS CORPORATION 

COPPERWELD STEEL COMPANY 

CORBITT COMPANY 

CORNING GLASS WORKS . 

CORO, INC. 

CRANE COMPANY 

CRIBBEN AND SEXTON COMPANY 

CROSS COMPANY 

CROWN CORK & SEAL COMPANY 

CUSHMAN MOTOR WORKS 

CUTLER-HAMMER, INC. 


DALTON FOUNDRIES, INC. 

DARLING VALVE & MANUFACTURING 
COMPANY 

DAVIS COMPANY, H. B. 

DAYTON RUBBER COMPANY . 

DEARBORN CHEMICAL COMPANY 

DEERE & COMPANY 

DEFIANCE AUTOMATIC SCREW COMPANY 

DELCO PRODUCTS DIVISION, GMC 

DELTA MANUFACTURING COMPANY 

DESOTO MOTOR CORPORATION 

DETROIT AUTOMOTIVE PRODUCTS CORP. 

DETROIT BRASS & MALLEABLE WORKS . 

DETROIT DIESEL ENGINE DIVISION, GMC 


DETROIT GRAY IRON FOUNDRY COMPANY 


DETROIT HARVESTER COMPANY 
DETROIT LUBRICATOR COMPANY 
DETROIT STEEL PRODUCTS COMPANY 
DETROIT TRANSMISSION DIVISION, GMC 
DEVLIEG MACHINE COMPANY 
DEXTER COMPANY 

DIAMOND T MOTOR CAR COMPANY 
DIAMOND TOOL COMPANY 

DICK COMPANY, A. B. , 

DIEHL MACHINE WORKS, INC., G. M. 
DIESEL EQUIPMENT DIVISION, GMC 
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CLEVELAND 


NORWALK 
DENVER 
ATLANTA 
ROCKLAND 
DETROIT 
DENVER 
HARTFORD 
COLUMBUS 
DETROIT 
DETROIT 
NEW YORK 


MENDOTA 
NEWARK 


HOBOKEN 
CHICAGO 


EAST CHICAGO 


H 


DETROIT 
WARREN 
ENDERSON 


. CORNING 


NEW YORK 


CHICAGO 
CHICAGO 
DETROIT 


BALTIMORE 


LINCOLN 


MILWAUKEE 


. WARSAW 


WILLIAMSPORT 


B 


ALTIMORE 
DAYTON 
CHICAGO 
MOLINE 
DEFIANCE 
DAYTON 


MILWAUKEE 


= 


DETROIT 
DETROIT 
DETROIT 
DETROIT 
DETROIT 
DETROIT 
DETROIT 
DETROIT 
DETROIT 
DETROIT 


“AIRFIELD 


CHICAGO 
CHICAGO 
CHICAGO 
WABASH 


GRAND RAPIDS 


“ 


DISSTON & SONS, INC 
DIVCO CORPORATION ; 
DODGE BROTHERS CORPORATION 
DOEHLER-JARVIS CORPORATION 
DOMESTIC IHERMOSTAT COMPANY 
DOUGLAS AIRCRAFT COMPANY 
DRAPER CORPORATION 
DRAVO CORPORATION 
DUNCAN ELECTRIC MANUFACTURING 
COMPANY 
DU PONT DE NEMOURS 
DURASTEEL COMPANY 
DURHAM MANUFACTURING CORPORATION 
DURIRON COMPANY 
DUTTON COMPANY, 


+s HENRY 


& COMPANY, E. I. 


Cc. H. 


EASTERN STAINLESS STEEL CORPORATION ., 


EASTERN TOOL & MANUFACTURING 
COMPANY 

EASTMAN KODAK COMPANY 

EASY WASHING MACHINE CORPORATION 

EATON MANUFACTURING COMPANY 

EDGEWATER STEEL COMPANY 

EDISON, INC., THOMAS A. 

EKCO PRODUCTS COMPANY 

ELASTIC STOP NUT CORPORATION OF 

ELECTRIC AUTO-LITE COMPANY 

ELECTRIC FURNACE COMPANY 

ELECTRIC SPECIALTY COMPANY 

ELECTRIC SPRAYIT COMPANY 

ELECTRIC STORAGE BATTERY COMPANY 

ELGIN NATIONAL WATCH COMPANY 

EMERSON ELECTRIC MANUFACTURING 
COMPANY 

EMERSON RADIO & PHONOGRAPH 
CORPORATION 


ENGINE PARTS MANUFACTURING COMPANY 


ENGINEERING RESEARCH INSTITUTE 

ENGINEERS SPECIALTIES DIVISION, 
ENGRAVING & COLORPLATE COMPANY 

ESTEY ORGAN COMPANY 

EVANS’ SONS, INC., JOHN 

EXACT WEIGHT SCALE COMPANY 

EX-CELL-O CORPORATION 


FAIRBANKS, MORSE & COMPANY 
FALK CORPORATION 

FALLS SPRING & WIRE COMPANY . 
FARBER, INC., S. W. 

FARGO MOTOR CORPORATION 
FARQUHAR i A. B. 

FAY COMPANY, E. 

FAYETTE MANUFACTURING COMPANY 
FEDDERS-QUIGAN CORPORATION 
FEDERAL LABORATORIES, INC. 


FEDERAL MACHINE AND WELDER COMPANY 


FEDERAL MOTOR TRUCK COMPANY 
FEDERAL SCREW WORKS ° 





AMERICA 





PHILADELPH) 


DETROIT 
DETROIT 
NEW York 


LOS ANGELEs 
SANTA MONICA 


HOPEDALE 
PITTSBURGH 


LAFAYETTE 


WILMINGTon 


HANNIBAL 
MUNCIE 
DAYTON 

KALAMAZ00 


BALTIMORE 


BELLEVILLE 
ROCHESTER 
SYRACUSE 
CLEVELAND 
PITTSBURGH 


WEST ORANGE 


CHICAGO 
UNION 
TOLEDO 
SALEM 
STAMFORD 
SHEBOYGAN 


PHILADELPHIA 


ELGIN 


ST. LOUIS 


NEW YORK 


CLEVELAND 
ANN ARBOR 


UNIVERSAL 


. BUFFALO 


BRATTLEBORO 
PHILADELPHIA 


COLUMBUS 
DETROIT 


BELOIT 
MILWAUKEE 
DETROIT 
BROOKLYN 
DETROIT 
YORK 

BOSTON 
FAYETTE 

. BUFFALO 
PITTSBURGH 
WARREN 
DETROIT 


DETROIT f 


ORDNANC 
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ORE 


eELLOWS GEAR SHAPER COMPANY 





COMPANY 
FERRACUTE MACHINE COMPANY 


FERRO MACHINE & FOUNDRY, INC. 


FISHER BODY DIVISION, GMC 

FISHER-PRICE TOYS, INC. 

FLANNERY BOLT COMPANY 

FOLLANSBEE STEEL CORPORATION 

FORD INSTRUMENT COMPANY 

FORD MOTOR COMPANY 

FOSTER MACHINE COMPANY 

FOUR WHEEL DRIVE AUTO COMPANY 

FRAM CORPORATION 

FRANTZ COMPANY, S. G. 

FRICK-GALLAGHER MANUFACTURING 
COMPANY 

FRIGIDAIRE DIVISION, GMC 

FRUEHAUF TRAILER COMPANY 

FULLER BRUSH COMPANY 

FURNAS ELECTRIC COMPANY 


GABRIEL COMPANY 

GAIR COMPANY, ROBERT 
GARY STEEL PRODUC 
GATES RUBBER COMPANY 

GAZDA ENGINEERING 

GEAR GRINDING MACHINE COMPANY 
GEMEX COMPANY 

GEMMER MANUFACTURING COMPANY 


CORPORATION 


GENERAL DYESTUFF CORPORATION 
GENERAL ELECTRIC COMPANY 
GENERAL FIREPROOFING COMPANY 
GENERAL INSTRUMENT CORPORATION 
GENERAL MOTORS CORPORATION 


GMC 


GENERAL TEXTILE MILLS, INC. 
GENERAL TIME INSTRUMENTS CORP. 
GENERAL TIRE & RUBBER COMPANY 
GERITY-MICHIGAN CORPORATION 
GEROTOR MAY CORPORATION 
GERSTENSLAGER COMPANY 

GIDDINGS & LEWIS MACHINE TOOL 
COMPANY . r . 

GILBERT & BARKER MANUFACTURING 
COMPANY ‘ ° 
GILLETTE SAFETY RAZOR COMPANY 
GISHOLT MACHINE COMPANY 

GIVEN MACHINERY COMPANY 








GLADD BROTHERS, INC. 
GLEASON WORKS 
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FELT AND TARRANT MANUFACTURING 


FIRESTONE TIRE & RUBBER COMPANY 


CTS CORPORATION 


GENERAL AMERICAN TRANSPORTATION 


GENERAL ANILINE & FILM CORPORATION 


GENERAL STEEL CASTINGS CORPORATION 
GENERAL STEEL PRODUCTS CORPORATION . 


SPRINGFIELD 


CHICAGO 
BRIDGETON 
CLEVELAND 
AKRON 
DETROIT 


EAST AURORA 
. BRIDGEVILLE 


PITTSBURGH 


LONG ISLAND CITY 


DEARBORN 
WESTFIELD 


CLINTONVILLE 


PROVIDENCE 
NEW YORK 


WELLSTON 
DAYTON 
DETROIT 
HARTFORD 
BATAVIA 


CLEVELAND 
NEW YORK 
NORFOLK 
DENVER 
PROVIDENCE 
DETROIT 
UNION 
DETROIT 


CHICAGO 
NEW YORK 
NEW YORK 


SCHENECTADY 
YOUNGSTOWN 


ELIZABETH 
DETROIT 


GENERAL MOTORS TRUCK & COACH DIVISION, 


PONTIAC 
EDDYSTONE 
FLUSHING 
NEW YORK 
NEW YORK 
AKRON 
ADRIAN 
BALTIMORE 
WOOSTER 


FOND DU LAC 


SPRINGFIELD 


BOSTON 
MADISON 


LOS ANGELES 
SARANAC LAKE 


ROCHESTER 


Honor Roll of Industrial Preparedness 


GLIDDEN COMPANY 

GLOBE COMPANY 

GLOBE-UNION, INC. 

GOODRICH COMPANY, B. F. 
GOODYEAR TIRE & RUBBER COMPANY 
GORHAM MANUFACTURING COMPANY 


GORTON MACHINE COMPANY, GEORGE 


GRAMM TRAILER CORPORATION 
GRANITE CITY STEEL COMPANY 
GREAT LAKES STEEL CORPORATION 
GREDE FOUNDRIES, INC. 

GREENE MANUFACTURING COMPANY 


GREENFIELD TAP AND DIE CORPORATION 


GREIST MANUFACTURING COMPANY 

GRIMES COMPANY, 
BRADLEY E. 

GULF OIL CORPORATION 


GUNDLACH MANUFACTURING CORPORATION 


H & B AMERICAN MACHINE COMPANY 


HAINES GAUGE COMPANY 

HANLON & WILSON COMPANY 

HANNIFIN CORPORATION 

HARNISCHFEGER CORPORATION 

HARRINGTON & RICHARDSON ARMS 
COMPANY 


HARRINGTON-WILSON-BROWN COMPANY 


HARRISBURG STEEL CORPORATION 
HARRIS-SEYBOLD COMPANY 
HARSHAW CHEMICAL COMPANY 
HARVEY MACHINE COMPANY 
HAYES, INC., C. I. 

HAYS MANUFACTURING COMPANY 
HEBARD & COMPANY, W. F. 

HEIL COMPANY 

HEINEMANN ELECTRIC COMPANY 
HEINTZ MANUFACTURING COMPANY 


HELTZEL STEEL FORM & IRON COMPANY 


HENDEY MACHINE COMPANY 


HENDRICK MANUFACTURING COMPANY 


HENRY & WRIGHT MANUFACTURING 
COMPANY 

HEPPENSTALL COMPANY 

HERCULES BODY COMPANY 

HERCULES MOTORS CORPORATION 

HERCULES POWDER COMPANY 


HERCULES STEEL PRODUCTS CORPORATION 


HEYDEN CHEMICAL CORPORATION 

HIGH SPEED HAMMER COMPANY 

HOBART MANUFACTURING COMPANY 

HOE & COMPANY, R. 

HOFMANN & COMPANY, ALFRED 

HOLCOMB & HOKE MANUFACTURING 
COMPANY 

HOLLINGSHEAD CORPORATION, R. M. 

HOOSAC MILLS CORPORATION 

HOOVER COMPANY 

HOUGHTON & COMPANY, E. F. 


CLEVELAND 
CHICAGO 
MILWAUKEE 
AKRON 
AKRON 
PROVIDENCE 
RACINE 
DELPHOS 
GRANITE CITY 
ECORSE 
MILWAUKEE 
RACINE 
GREENFIELD 
NEW HAVEN 


. WEST COLLINGSWOOD HEIGHTS 


PITTSBURGH 
FAIRPORT 


PAWTUCKET 
PHILADELPHIA 
PITTSBURGH 
CHICAGO 
MILWAUKEE 


WORCESTER 
NEW YORK 

. HARRISBURG 
CLEVELAND 
CLEVELAND 
TORRANCE 
PROVIDENCE 
ERIE 

CHICAGO 
MILWAUKEE 
TRENTON 
PHILADELPHIA 
WARREN 

. TORRINGTON 
CARBONDALE 


HARTFORD 
PITTSBURGH 
EVANSVILLE 

CANTON 

. WILMINGTON 
GALION 

NEW YORK 
ROCHESTER 
TROY 

NEW YORK 
WEST NEW YORK 
INDIANAPOLIS 
CAMDEN 
BOSTON 

NORTH CANTON 
PHILADELPHIA 
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HOWELL COMPANY 


. ST. CHARLES 


HUDSON MOTOR CAR COMPANY DETROIT 
HUGHES AIRCRAFT COMPANY . CULVER CITY 
HUGHES TOOL COMPANY ° . HOUSTON 
HUNTER CORPORATION, E. V._. . ° . ° STOWE 
HUPP CORPORATION DETROIT 
HUTCHENS METAL PRODUCTS, INC. SPRINGFIELD 
HYATT BEARINGS DIVISION, GMC HARRISON 
HYDRO MANUFACTURING COMPANY DETROIT 
INDIANA LIMESTONE COMPANY - BEDFORD 
INDUSTRIAL RUBBER GOODS COMPANY ST. JOSEPH 
INLAND MANUFACTURING DIVISION, GMC DAYTON 
INLAND STEEL COMPANY CHICAGO 
INTERCHEMICAL CORPORATION NEW YORK 
INTERNATIONAL BUSINESS MACHINES 

CORPORATION NEW YORK 
INTERNATIONAL CHAIN & MANUFACTURING 

COMPANY YORK 
INTERNATIONAL DETROLA CORPORATION DETROIT 
INTERNATIONAL HARVESTER COMPANY CHICAGO 
INTERNATIONAL NICKEL COMPANY HUNTINGTON 
INTERNATIONAL SILVER COMPANY . - MERIDEN 
IONIA MANUFACTURING COMPANY . ° ° ° IONIA 
ITHACA GUN COMPANY ITHACA 
JACKSON AND CHURCH COMPANY - SAGINAW 
JACKSON INDUSTRIES, INC. BIRMINGHAM 


JACKSONVILLE METAL MANUFACTURING 


COMPANY JACKSONVILLE 


JACOBS COMPANY, F. L. DETROIT 
JIG BUSHING COMPANY PONTIAC 
JOA, INC., CURT G. SHEBOYGAN 
JOHNS-MANVILLE SALES CORPORATION NEW YORK 
JOHNSON AUTOMATICS, INC. BOSTON 
JONES & LAMSON MACHINE COMPANY SPRINGFIELD 


JONES & LAUGHLIN STEEL CORPORATION PITTSBURGH 


KAISER-FRAZER CORPORATION WILLOW RUN 


KAYDON ENGINEERING CORPORATION MUSKEGON 
KEARNEY & TRECKER CORPORATION WEST ALLIS 
KELLOGG COMPANY, M. W. NEW YORK 
KELLY-SPRINGFIELD TIRE COMPANY CUMBERLAND 
KELSEY-HAYES WHEEL COMPANY DETROIT 
KENNAMETAL, INC. . LATROBE 
KENNEDY-VAN SAUN MANUFACTURING & 

ENGINEERING COMPANY DANVILLE 
KENWORTH MOTOR TRUCK CORPORATION SEATTLE 
KEUFFEL & ESSER COMPANY HOBOKEN 
KEYSTONE MANUFACTURING COMPANY BOSTON 
KIDDE & COMPANY, WALTER A ; . - BELLEVILLE 
KIFFER TOOL AND DIE, INCORPORATED CLEVELAND 
KILGORE MANUFACTURING COMPANY WESTERVILLE 
KING-SEELEY CORPORATION ANN ARBOR 
KINGSBURY MACHINE TOOL CORPORATION KEENE 
KNAPP-MONARCH COMPANY ST. LOUIS 
KOEHRING COMPANY MILWAUKEE 
KOHLER COMPANY . ‘ ‘ ‘ ° : . KOHLER 
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Honor Roll of Industrial Preparedness 


. 


KOPPERS COMPANY PITTSBURgy 
LAKE CITY MALLEABLE IRON COMPANY CLEVELANp 
LANOVA CORPORATION LONG ISLAND city 
LANSDOWNE STEEL & IRON COMPANY MORToy 
LAPOINTE MACHINE TOOL COMPANY HUDsoy 
LARGE LUMBER COMPANY, FRED R, ROCHESTER 
LEBANON STEEL FOUNDRY . LEBANOy 
LEE TIRE & RUBBER COMPANY OF 

NEW YORK, INC. - CONSHOHOCKgy 
LEEDS & NORTHRUP COMPANY . PHILADELPHIA 
LEHIGH FOUNDRIES, INC. EASTON 
LIEBERKNECHT, INC., KARL . READING 
LIMA-HAMILTON CORPORATION LIMA 
LINCOLN BRASS WORKS, INC. DETROIT 
LINCOLN ELECTRIC COMPANY CLEVELAND 
LINCOLN ENGINEERING COMPANY ST. LOUIs 
LINE MATERIAL COMPANY MILWAUKEE 
LINK-BELT COMPANY - CHICAGO 
LUKENS STEEL COMPANY COATESVILLE 
LYNCHBURG FOUNDRY COMPANY LYNCHBURG 
MACK MANUFACTURING CORPORATION NEW YORK 
MADDOX FOUNDRY & MACHINE WORKS, INC. ARCHER 
MANSFIELD TIRE & RUBBER COMPANY . MANSFIELD 
MARLIN-ROCKWELL CORPORATION . JAMESTOWN 
MARMON-HERRINGTON COMPANY INDIANAPOLIS 
MASLAND & SONS, C. H. CARLISLE 
MASON & HANGER COMPANY NEW YORK 


. SHREVEPORT 
ELLWOOD CITY 


MASON COMPANY, SILAS 
MATHEWS CONVEYOR COMPANY 


MAXSON CORPORATION, W. L. NEW YORK 
MCCAULEY METAL PRODUCTS, INC . BUFFALO 
MCCONWAY & TORLEY CORPORATION PITTSBURGH 
MCDOWELL MANUFACTURING COMPANY PITTSBURGH 
MCINERNEY SPRING & WIRE COMPANY GRAND RAPIDS 
MCKAY COMPANY ° . PITTSBURGH 
MCQUAY-NORRIS MANUFACTURING COMPANY _ ST. LOUIS 
MECHANICAL HANDLING SYSTEMS, INC. DETROIT 
MELCHOIR, ARMSTRONG, DESSAU COMPANY 

OF DELAWARE, INC. RIDGEFIELD 
MERCK & COMPANY . . RAHWAY 
MERGENTHALER LINOTYPE COMPANY BROOKLYN 
MERZ ENGINEERING COMPANY INDIANAPOLIS 
METAL PRODUCTS CORPORATION MIAMI 


METROLOY CORPORATION NEW ROCHELLE 


MEYER MANUFACTURING COMPANY, 


GEO. J. . CUDARY 
MICA INSULATOR COMPANY NEW YORK 
MICHIGAN STEEL CASTING COMPANY DETROIT 
MIDVALE COMPANY PHILADELPHIA 
MIDWEST PIPING AND SUPPLY COMPANY ST. LOUIS 
MILCO UNDERGARMENT COMPANY BLOOMSBURG 
MILLER ELECTRIC COMPANY JACKSONVILLE 
MILLER MANUFACTURING COMPANY DETROIT 
MILLER PRINTING MACHINERY COMPANY . PITTSBURGH § 
MILSCO MANUFACTURING COMPANY MILWAUKEE 
MINES EQUIPMENT COMPANY . . . .__ ST. LOUIS 


ORDNANCE 











MINNE: 

COM! 
MINNE! 

COMI 
MISSIS: 
MONAR 

COM! 
MONAR 
MONIT‘ 
MONRO 
MONRO 
MONTG 
MONTP 
MOORE 

COM 
MOREY 
MORRI 
MOSLE 
MOTO™ 
MOTOR 
MULLI. 
MUNCI 
MUNSI 
MURR/ 


NAGEL 
NARRC 
NASH 
NASH- 
NASHL 
NATIO 
NATIO 
AGE 
NATIO 
NATIO 
NATIO 
CON 
NATIC 
NATIC 
NATIC 
CON 
NATIC 
NATIC 
NATIC 
co) 
NATIC 
NATIC 
NATIC 
NATI( 
NELS‘ 
CO) 
NEW 
NEW 
NEW 
NEW 
NEW 
NEW. 


Janua: 









URGE ewer REGULATOR 
COMPANY 

LAND [| yjNNEAPOLIS-MOLINE POWER IMPLEMENT 
City COMPANY . ‘ 
RTON | yjssISSIPPI RIVER FUEL CORPORATION 
Dson | \yoNARCH ALUMINUM MANUFACTURING 
STER COMPANY 
ANOn — yoNARCH RUBBER COMPANY 

MONITOR CONTROLLER COMPANY 
KEN — yONROE AUTO EQUIPMENT COMPANY 
PHIA — yONROE CALCULATING MACHINE COMPANY 
Toy | yoNTGOMERY ELEVATOR COMPANY 
DING | qONTPELIER MANUFACTURING COMPANY 
LIMA | yoORE ENAMELING & MANUFACTURING 
ROIT COMPANY 
AND — MOREY MACHINERY COMPANY 
UIs F MORRISON STEEL PRODUCTS, INC. 
KEE — «OSLER SAFE COMPANY- 
AGO § sMoTO-MOWER COMPANY 


Luz — yoTtoR WHEEL CORPORATION 
URC § MULLINS MANUFACTURING CORPORATION . 
MUNCIE GEAR WORKS, INC. 

RK & MUNSINGWEAR, INC. 

1ER & MURRAY OHIO MANUFACTURING COMPANY 


WN § NAGEL-CHASE MANUFACTURING COMPANY 
Lis § NARROW FABRIC COMPANY 

LE & NASH ENGINEERING COMPANY 

RK — NASH-KELVINATOR CORPORATION 


SOU 


RT NASHUA GUMMED AND COATED PAPER COMPANY 


TY — NATIONAL ACME COMPANY 

RK — NATIONAL ASSOCIATION OF INSURANCE 

LO AGENTS ; 

3H f NATIONAL AUTOMOTIVE FIBRES, INC. 

ff NATIONAL BROACH & MACHINE COMPANY 

Ds NATIONAL ENAMELING & STAMPING 

H COMPANY 

IS NATIONAL LOCK WASHER COMPANY 

T — NATIONAL MACHINERY COMPANY 

NATIONAL MALLEABLE & STEEL CASTINGS 

D COMPANY 

NATIONAL PNEUMATIC COMPANY 

NATIONAL POWDER COMPANY 

NATIONAL SCREW & MANUFACTURING 
COMPANY 

NATIONAL SLUG nuyacrons, INC. 

NATIONAL STAMPING & ELECTRIC WORKS . 

NATIONAL SUPPLY COMPANY 

NATIONAL TUBE COMPANY 

NELSON SPECIALTY WELDING EQUIPMENT 
CORPORATION .- % 

NEW BRITAIN MACHINE COMPANY 

NEW ENGLAND BOX COMPANY 

NEW ENGLAND BRASS COMPANY 

NEW PROCESS GEAR CORPORATION 

NEW YORK AIR BRAKE COMPANY 

NEWARK STOVE COMPANY 





— 
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MINNEAPOLIS 


MINNEAPOLIS 
ST. LOUIS 


CLEVELAND 
HARTVILLE 
BOSTON 
MONROE 
ORANGE 
MOLINE 


- MONTPELIER 


WEST LAFAYETTE 


NEW YORK 

. BUFFALO 
HAMILTON 
DETROIT 
LANSING 
SALEM 
MUNCIE 
MINNEAPOLIS 
CLEVELAND 


CHICAGO 
READING 
TH NORWALK 
DETROIT 
NASHUA 
CLEVELAND 


NEW YORK 
DETROIT 
DETROIT 


MILWAUKEE 
NEWARK 
TIFFIN 


CLEVELAND 
RAHWAY 
ELDRED 


CLEVELAND 
ST. LOUIS 
CHICAGO 
PITTSBURGH 
PITTSBURGH 


SAN LEANDRO 


NEW BRITAIN 
GREENFIELD 
TAUNTON 
SYRACUSE 
NEW YORK 
NEWARK 


@ 


Honor Roll of Industrial Preparedness 


METAL PRODUCTS 


NIEDRINGHAUS 
COMPANY 

NINETEEN HUNDRED CORPORATION 

NOLL EQUIPMENT COMPANY 

NORDBERG MANUFACTURING COMPANY 

NORQUIST PRODUCTS, INC. 

NORRIS STAMPING & MANUFACTURING 
COMPANY ‘ , ° ° . 

NORTHWEST AUTOMATIC PRODUCTS 
CORPORATION 

NORTON COMPANY 


OAKITE PRODUCTS, INC. 


OCEAN CITY MANUFACTURING COMPANY 


OHIO FALLS DYE & FINISHING WORKS . 

OHIO RUBBER COMPANY 

OHIO STEEL FOUNDRY COMPANY 

OILGEAR COMPANY 

O'KEEFE & MERRITT COMPANY 

OLD TRAIL MOTORS, INC. 

OLDSMOBILE DIVISION, GMC 

OLIN INDUSTRIES, INC. 

OLIVER CORPORATION ° ‘ . 

OLIVER IRON AND STEEL CORPORATION 

OLSON MANUFACTURING COMPANY 

ONONDAGA POTTERY COMPANY 

OPW CORPORATION 

ORLEANS MATERIALS & EQUIPMENT 
COMPANY 

OTIS ELEVATOR COMPANY 

OVERLY MANUFACTURING COMPANY 

OWENS-ILLINOIS GLASS COMPANY 


PACIFIC CAR AND FOUNDRY COMPANY 

PACKARD MOTOR CAR COMPANY 

PARISH PRESSED STEEL COMPANY 

PARKER RUST-PROOF COMPANY 

PARR PAINT & COLOR COMPANY 

PASS & SEYMOUR, INC. 

PECO MANUFACTURING CORPORATION 

PEMCO CORPORATION 

PERFEX CORPORATION 

PFIZER & COMPANY, CHARLES 

PHELPS DODGE COPPER PRODUCTS 
CORPORATION 

PHEOLL MANUFACTURING COMPANY 

PITTSBURGH FORGINGS COMPANY 

PITTSBURGH STEEL COMPANY 

PLUMB, INC., FAYETTE R. 

PLUME & ATWOOD MANUFACTURING 
COMPANY 

PLYMOUTH MOTOR CORPORATION 

POLORON PRODUCTS, INC. 

PONTIAC MOTOR DIVISION, GMC 

PONTIAC VARNISH COMPANY 

POPPER, INC., J. S. 

PORTER COMPANY, H. K. 

PRECISION CASTINGS COMPANY 


ST. LOUIS 
ST. JOSEPH 
CLEVELAND 

MILWAUKEE 
JAMESTOWN 


LOS ANGELES 


MINNEAPOLIS 


WORCESTER 


NEW YORK 


PHILADELPHIA 


LOUISVILLE 
WILLOUGHBY 
LIMA 
MILWAUKEE 
LOS ANGELES 
WASHINGTON 
LANSING 
EAST ALTON 
CHICAGO 
PITTSBURGH 
BOISE 
SYRACUSE 
CINCINN A rl 


NEW ORLEANS 


NEW YORK 


. GREENSBURG 


TOLEDO 


RENTON 
DETROIT 
READING 
DETROIT 

CLEVELAND 
SYRACUSE 


PHILADELPHIA 


BALTIMORE 
MILWAUKEE 
NEW YORK 


NEW YORK 
CHICAGO 
CORAOPOLIS 
PITTSBURGH 


PHILADELPHIA 


WATERBURY 
DETROIT 


NEW ROCHELLE 


PONTIAC 
PONTIAC 
UNION CITY 
PITTSBURGH 
SYRACUSE 
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PRENTISS WABERS PRODUCTS 
COMPANY 

PRESSED STEEL CAR COMPANY 

PROCTER & GAMBLE COMPANY 

PULLMAN-STANDARD CAR MANUFACTURING 
COMPANY 


QUALITY GASKET & MANUFACTURING 
COMPANY 


RATHBORNE HAIR & RIDGWAY COMPANY 

RAYNER LITHOGRAPHING COMPANY 

RCA VICTOR DIVISION, RADIO CORP. OF 
AMERICA 

REEVES BROTHERS, INC. 

REEVES INSTRUMENT CORPORATION 

REGINA CORPORATION 

REMINGTON ARMS COMPANY 

REMINGTON RAND, INC. 

REO MOTORS, INC. 

REPUBLIC STAMPING & ENAMELING 
COMPANY 

REPUBLIC STEEL CORPORATION 

REVERE COPPER & BRASS, INC. 

REYNOLDS METALS COMPANY 

REYNOLDS SPRING COMPANY 

RHEEM MANUFACTURING COMPANY 

RICHMOND ENGINEERING COMPANY 

ROBBINS ENGINEERING COMPANY 

ROBERTSHAW-FULTON CONTROLS 
COMPANY 


Honor Roll of Industrial Preparedness 


WISCONSIN RAPIDS 


PITTSBURGH 
CINCINNATI 


CHICAGO 


DETROIT 


CHICAGO 
CHICAGO 


CAMDEN 
NEW YORK 
NEW YORK 

RAHWAY 

BRIDGEPORT 
STAMFORD 
LANSING 


CANTON 
CLEVELAND 
NEW YORK 
RICHMOND 
JACKSON 
NEW YORK 
RICHMOND 
DETROIT 


GREENSBURG 


ROSS GEAR AND TOOL COMPANY LAFAYETTE 
ROSS-MEEHAN FOUNDRIES CHATTANOOGA 
ROYAL TYPEWRITER COMPANY HARTFORD 
RUDEL MACHINERY COMPANY NEW YORK 
RUSSELL MANUFACTURING COMPANY MIDDLETON 
RUSTLESS IRON & STEEL DIVISION, ARMCO 

STEEL CORPORATION BALTIMORE 
SAE STEELS CLEVELAND 
SAGINAW MALLEABLE IRON DIVISION, GMC SAGINAW 
SAGINAW STEERING GEAR DIVISION, GMC SAGINAW 
ST. LOUIS CAR COMPANY ST. LOUIS 
SALEM ENGINEERING COMPANY SALEM 
SANDERSON & PORTER NEW YORK 
SANDPAPER INCORPORATED ROCKLAND 
SAVAGE ARMS CORPORATION UTICA 
SCAIFE COMPANY OAKMONT 


SCHLAGE LOCK COMPANY 
SCHLEGEL MANUFACTURING COMPANY 
SCHLITZ BREWING COMPANY, JOSEPH 


SAN FRANCISCO 
ROCHESTER 
MILWAUKEE 


SCHLUETER MANUFACTURING COMPANY ST. LOUIS 
SCHWITZER-CUMMINS COMPANY INDIANAPOLIS 
SCOVILL MANUFACTURING COMPANY . WATERBURY 
SCULLIN STEEL COMPANY ST. LOUIS 
SEEGER REFRIGERATOR COMPANY . ST. PAUL 


SELMER, INC., H. & A. 
SERVEL, INC. 
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NEW CASTLE 
EVANSVILLE 





SERVO CORPORATION OF AMERICA LINDENHURG 
SEYMOUR PRODUCTS COMPANY SEYMoty 
SHEAFFER PEN COMPANY, W. A. FORT MADIso, 
SHEFFIELD CORPORATION DAYTox 
SHELL OIL COMPANY DETROn 
SHERWIN-WILLIAMS COMPANY CLEVELAN 
SILENT GLOW OIL BURNER CORPORATION HARTFOR) 
SIMMONS COMPANY NEW Yor, 
SIMONDS SAW & STEEL COMPANY FITCHBLy, 


SIMPLEX MANUFACTURING CORPORATION NEW ORLEANs 


SINGER MANUFACTURING COMPANY ELIZABETHPopy 


SIVYER STEEL CASTING COMPANY MILWAUKE: 
SKF INDUSTRIES, INC. PHILADELPHy, 
SMIT & COMPANY, ANTON NEW Yori 
SMITH CORPORATION, A. O. MILWAUKH 
SMITH, DRUM & COMPANY PHILADELPHI, 
SMITH & WESSON, INC. . SPRINGFIEL) 
SMITH MANUFACTURING COMPANY, F. A. ROCHESTER 


SNYDER MANUFACTURING COMPANY, H. P. LITTLE FAL; 





SORENG MANUFACTURING CORPORATION . CHICAGO 
SOSS MANUFACTURING COMPANY DETROIT 
SOUTH CHESTER TUBE COMPANY . CHESTER 
SOUTHERN COACH MANUFACTURING 

COMPANY EVERGREEN 
SPEED-O-PRINT CORPORATION . CHICAG 
SPENCER CHEMICAL COMPANY KANSAS CIT} 
SPERRY GYROSCOPE COMPANY . GREAT NECK 
SPICER MANUFACTURING DIVISION, 

DANA CORPORATION TOLEDO 
SPONGE RUBBER PRODUCTS COMPANY . SHELTON 
SQUARE D COMPANY DETROIT 
STANDARD CONTAINER, INC. MONTCLAR 
STANDARD FORGINGS CORPORATION . CHICAGO 
STANDARD MOTOR PRODUCTS, INC. LONG ISLAND CIT} 
STANDARD PRESSED STEEL COMPANY JENKINTOWN 
STANDARD PRODUCTS COMPANY DETROIT 
STANDARD RAILWAY EQUIPMENT 

MANUFACTURING COMPANY CHICAGO 
STANDARD STEEL SPRING COMPANY CORAOPOLIS 
STANDARD STOKER COMPANY NEW YORK 
STANDARD TUBE COMPANY DETROIT 
STEARNS-ROGER MANUFACTURING COMPANY DENVER 
STEEL COOPERAGE COMPANY DETROIT 
STERLING MOTOR TRUCK COMPANY MILWAUKEE 
STOCKHAM PIPE FITTINGS COMPANY BIRMINGHAM 
STONE & WEBSTER ENGINEERING 

CORPORATION NEW YORK 
STRATFORD ENGINEERING CORPORATION KANSAS CITY 
STREICHER DIE & TOOL COMPANY YPSILANTI 
STRELINGER COMPANY, CHAS. A. DETROI 
STUART OIL COMPANY, D. A. CHICAGO 
STUDEBAKER CORPORATION . SOUTH BEND 
SUN OIL COMPANY PHILADELPHIA 
SUPERIOR COACH CORPORATION . LIMA 
SURFACE COMBUSTION CORPORATION TOLEDO 
SUSQUEHANNA MILLS, INC. NEW YORK 
SWANK, INC. ATTLEBORO 
SYMINGTON-GOULD CORPORATION ROCHESTER 


ORDNANG 









TABER 
TALON, 
TENNE! 

COM! 
TENNE:! 
TEXAS 
TEXTIL 
THEW | 
THOMP 
TIMKE! 
TIMKE!} 
TIMMS 
TITAN | 
TITEFL 
TOKHE 
TRAILN 
TREAD’ 
TRICO 
TROJA! 
TROPIC 
TULSA 
TURNE 
TWIN ! 


UNDER 
UNEXC 
UNION 
UNION 
UNION 
UNITE: 
UNITE! 
UNITE 
UNITE 
UNITE 
UNITE 
UNITE 
UNITE 
UNITE 

COM 
UNITE 
UNITE 

DEL 
UNITE 
UNITE 


VAN D 
VANCE 
VEEDE 
VERSO 
VICKE 
VICTO 
VICTO 
VIKIN 
VISKI) 
VM C 
VONN 


WAGN 


Januar 









HURsy 
MOLE 
DIsoy 
\YTO 
TROT 
LAND 
"FORD 
YORK 
[BUR 
-EANS 
[PORT 
UKEE 
-PHIA 
YORK 
UKEE 
PHA 
TELD 
STER 
ALLS 
CAGO 
ROIT 
STER 


EEN 


CITY 


TABER INSTRUMENT CORPORATION NORTH TONAWANDA 


TALON, INC. MEADVILLE 

TENNESSEE COAL, IRON AND RAILROAD 
COMPANY BIRMINGHAM 
TENNESSEE CORPORATION NEW YORK 
TEXAS GULF SULPHUR COMPANY NEW YORK 
TEXTILE MACHINE WORKS READING 
THEW SHOVEL COMPANY LORAIN 
THOMPSON PRODUCTS, INC. CLEVELAND 
TIMKEN-DETROIT AXLE COMPANY DETROIT 
TIMKEN ROLLER BEARING COMPANY CANTON 
ELYRIA 


TIMMS SPRING COMPANY 
TITAN METAL MANUFACTURING COMPANY . BELLEFONTE 
NEWARK 
FORT WAYNE 
CINCINNATI 


TITEFLEX, INC. 
TOKHEIM OIL TANK AND PUMP COMPANY 


TRAILMOBILE COMPANY 


TREADWELL CONSTRUCTION COMPANY . MIDLAND 
TRICO PRODUCTS CORPORATION . BUFFALO 
TROJAN POWDER COMPANY ALLENTOWN 
TROPIC-AIRE, INC CHICAGO 
TULSA WINCH DIVISION, VICKERS, INC. TULSA 
TURNER BRASS WORKS SYCAMORE 
TWIN DISC CLUTCH COMPANY RACINE 
UNDERWOOD CORPORATION NEW YORK 
UNEXCELLED CHEMICAL CORPORATION NEW YORK 
UNION CARBIDE AND CARBON CORP. NEW YORK 
UNION METAL MANUFACTURING COMPANY CANTON 
UNION SWITCH & SIGNAL COMPANY SWISSVALE 
UNITED AIRCRAFT CORPORATION . EAST HARTFORD 
UNITED-CARR FASTENER CORPORATION CAMBRIDGE 
UNITED CHROMIUM, INCORPORATED NEW YORK 
UNITED ENGINEERING & FOUNDRY CO. PITTSBURGH 
UNITED METAL BOX COMPANY BROOKLYN 
UNITED MOTORS SERVICE DIV., GMC DETROIT 
UNITED SHOE MACHINERY CORPORATION BOSTON 
UNITED SPECIALTIES COMPANY CHICAGO 


UNITED STATES PIPE AND FOUNDRY 
COMPANY 

UNITED STATES RUBBER COMPANY . 

UNITED STATES STEEL CORPORATION OF 

DELAWARE PITTSBURGH 

UNITED STATES STEEL SUPPLY COMPANY CHICAGO 

UNITED TRANSPORTS, INC. . OKLAHOMA CITY 


. BURLINGTON 
NEW YORK 





0 
K 
0 
R 
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VAN DORN IRON WORKS COMPANY CLEVELAND 
VANCE COMPANY, J. A. . WINSTON-SALEM 
VEEDER-ROOT, INC ° ‘ HARTFORD 
VERSON ALLSTEEL PRESS COMPANY CHICAGO 
VICKERS, INC DETROIT 
VICTOR MANUFACTURING & GASKET CO. CHICAGO 
VICTORY PLASTICS COMPANY HUDSON 
VIKING TOOL & MACHINE CORPORATION BELLEVILLE 
VISKING CORPORATION CHICAGO 
V-M CORPORATION BENTON HARBOR 
VONNEGUT MOULDER CORPORATION INDIANAPOLIS 
WAGNER ELECTRIC CORPORATION . : . ST. LOUIS 


Honor Roll of Industrial Preparedness 





WAGNER MALLEABLE IRON COMPANY . DECATUR 
WALTERS MANUFACTURING COMPANY OAKMONT 
WALWORTH COMPANY NEW YORK 
WALZ & KRENZER, INC. ROCHESTER 
WARD LAFRANCE TRUCK CORPORATION ELMIRA 
WARNER ELECTRIC BRAKE MANUFACTURING 

COMPANY BELOIT 
WARNER & SWASEY COMPANY CLEVELAND 
WARREN WEBSTER & COMPANY CAMDEN 
WATERBURY COMPANIES WATERBURY 
WATERBURY FARRELL FOUNDRY & 


WATERBURY 
WAUKESHA 
CLEVELAND 

. WEIRTON 
NORRISTOWN 
ROCHESTER 
NEW YORK 

- OLYMPIA 

. WILMERDING 
PITTSBURGH 
DETROIT 
WHEELING 
WHEELING 
BIRMINGHAM 
CLEVELAND 
CLEVELAND 
PITTSBURGH 
CLEVELAND 
RICHMOND 


MACHINE COMPANY 
WAUKESHA MOTOR COMPANY 
WEATHERHEAD COMPANY 
WEIRTON STEEL COMPANY 
WELDING ENGINEERS, INC. 
WEST TIRE SETTER COMPANY 
WESTERN ELECTRIC COMPANY 
WESTERN METALCRAFT, INC. 
WESTINGHOUSE AIR BRAKE COMPANY 
WESTINGHOUSE ELECTRIC CORPORATION 
WETTLAUFER MANUFACTURING CORPORATION 
WHEELING STAM. COMPANY 
WHEELING STEEL CORPORATION 
WHEELOCK COMPANY, GEO. F. 
WHITE MOTOR COMPANY 
WHITE SEWING MACHINE CORPORATION 
WIEGAND COMPANY, EDWIN L. 
WILLARD STORAGE BATTERY COMPANY 
WILLOUGHBY CHEVROLET COMPANY 


WILLYS-OVERLAND MOTORS, INC. TOLEDO 
WILSON FOUNDRY & MACHINE COMPANY PONTIAC 
WINCHESTER REPEATING ARMS COMPANY NEW HAVEN 
WINTER-WEISS COMPANY DENVER 


WIPING MATERIALS, INC. , ° , ‘ ° ST. LOUIS 

WIREMOLD COMPANY HARTFORD 

WISCONSIN MOTOR CORPORATION MILWAUKEE 

WOLFE, HARRY M. CHICAGO 

WOLVERINE TUBE DIVISION, CALUMET & HECLA 
CONSOLIDATED COPPER COMPANY 

WOOD COMPANY, R. D. 

WOOD MANUFACTURING CO., JOHN 

WOOD-MOSAIC COMPANY 

WORCESTER STAMPED METAL COMPANY 

WORDEN-ALLEN COMPANY 

WORLD STEEL PRODUCTS CORPORATION 

WORTHINGTON PUMP & MACHINERY 
CORPORATION 

WYCKOFF STEEL COMPANY 


DETROIT 
PHILADELPHIA 

. CONSHOHOCKEN 
LOUISVILLE 
WORCESTER 
MILWAUKEE 
NEW YORK 


HARRISON 
PITTSBURGH 


WYSONG & MILES COMPANY GREENSBORO 
YORK CORPORATION . YORK 
YOUNG SPRING & WIRE CORPORATION, L. A. DETROIT 


YOUNGSTOWN SHEET & TUBE COMPANY YOUNGSTOWN 


HUNTINGTON 
CHICAGO 


ZENITH OPTICAL COMPANY 
ZIM MANUFACTURING COMPANY ° 
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The National Divisions, A.O.A. 


A New Statement of Their Functions and General Policies 


PEACE is the high goal of all activities of the American Ord- 
nance Association. In order to “keep America strong for peace,” 
the Association provides national technical divisions and special 
committees constantly and immediately available to agencies of 
the National Military Establishment which may request their 
advice on matters related to the quantity production of superior 
ordnance in time of emergency. 

Civilian in character and membership, these divisions and 
committees are composed of members of the Association whose 
experience in World War II and whose leadership of private 
industry at this time are being made available to the armed 
forces on a voluntary advisory basis. 

It is the fixed policy of the Association not to encroach upon 
the functions of other recognized technical and industrial as- 
sociations but rather to codperate with all of them in assisting 
the armed services of the Nation in the redesign, production, 
and maintenance of superior ordnance. 


VOLUNTEER GROUPS VALUABLE 

Through membership in the national technical divisions and 
special committees, the American Ordnance Association pro- 
poses to keep together skilled, experienced groups in the critical 
fields of ordnance production for which there is little or no 
peacetime counterpart. The Association is committed to the 
proposition that great value will accrue to our country and its 
efforts for international peace through such volunteer advisory 
groups. Hence the Association will do all in its power to keep 
these committees alert, interested in and familiar with national- 
defense problems, procedures, and agencies. 

Membership in the technical divisions is open to all members 
of the American Ordnance Association who either have had ex- 
perience in, or are currently engaged in, activities allied to the 
work of the division they desire to join. 

Maintaining the interest of division and committee members 
and keeping them fully informed is a responsibility of national 
headquarters of the Association and,the respective division and 
committee chairmen. These objectives will be attained by meet- 
ings of the divisions and committees from time to time when 
the necessity therefor arises, by the publication of timely articles 
and reports of division and committee activities in ORDNANCE, 
and by the publication and distribution of such special reports 
as may be warranted. 

Divisions and committees of the Association are organized 
principally along commodity lines. They are available in an 
advisory capacity to the Ordnance Departments of the Army, 
Navy, and Air Force of the National Military Establishment. 


HOW COMMITTEES OPERATE 

These committees being advisory in the field of wartime mass 
production are not ordinarily concerned directly with original 
designs of ordnance matériel. It is only after the designs have 
been developed by the trained ordnance engineers of the respec- 
tive ordnance organizations to incorporate the required military 
characteristics established by tactical and strategic requirements 
that they-are referred to the appropriate Association divisions 
or committees for study of their suitability for mass production 
in time of war. To facilitate this consideration of productivity 
of smaller parts, especially those of a complicated nature, it is 
customary for the armed services to submit working models to 
the respective Association committees along with the drawings 
and specifications. These models are also of great assistance to 
the committee members in analyzing the correct functioning of 
the matériel and in visualizing the tools and tooling required 
for most efficient mass production. 
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These technical committees are composed of successful jp. 
dustrial executives and engineers particularly skilled in com. 
mercial production generally comparable to the special Ordnance 
matériel handled by their respective committees. While the 
armed services generally refer designs of new matériel to As. 
sociation committees for advice as to production in quantity jp 
time of war, it is quite probable that occasions will arise where 
committees will be requested to study older types of equipment 
as well, especially where considerable redesign is contemplated 
prior to further manufacture of a particular product, An analysis 
of the individual matériel by the committee, reports of Service 
tests from the field, and discussions with ordnance experts 
familiar with the product frequently indicate the area where im- 
proved technique is advantageous. 

Improved functioning may be essential to the standardization 
of a newly designed product or to the retention of an already 
standardized piece of ordnance equipment. Again, the difficulty 
may be the cost of manufacture which could be corrected by 
simplifying the design and reducing the number of individygl 
parts to be produced. These are typical of the production prob- 
lems which a committee is asked to solve. 

The list of strategic and critical materials required in quantity 
in the event of a major war is increasing rapidly. Greater con. 
sideration must be given to the reduction or elimination of such 
materials wherever possible. The American Ordnance Associa. 
tion advisory committees endeavor to be of real assistance ip 
these vital matters. 


EASE OF MAINTENANCE EMPHASIZED 

The increasing mechanization of armies, navies, and air forces 
involving increased speeds of field operations has imposed an 
almost impossible task on ordnance maintenance personne 
throughout the National Military Establishment. Greater atten- 
tion must, therefore, be given to ease of maintenance including 
greater accessibility and the mass utilization of standard parts 
and hardware wherever feasible. 

While these American Ordnance Association advisory com- 
mittees are not research and development committees in any 
sense of the word, it is quite possible from their daily com- 
mercial contacts that committee members may see the possibility 
for improvement in ordnance matériel by the inclusion of recent 
industrial developments which may be unknown to the personnd 
of the armed services. Members of the committees do not hesitate 
to bring such pertinent information to the attention of the armed 
services in order that all applicable commercial developments 
may be incorporated in the combat equipment of our fighting 
forces. 

With the periodic shifting of officers within the armed services 
from land to sea duty and from headquarters to field assigr 
ments, the American Ordnance Association committees serve 4 
very important function in the maintenance of contact between 
industry and the personnel of the services engaged in industrial 
preparedness activities. Through the committees, newly assigned 
officers quickly make the industrial contacts which will be help 
ful in acquiring prompt familiarity with the engineering and 
industrial facilities available to assist them with their particular 
problems. Such personal contact between individuals of industry 
and the armed services engenders mutual respect and confidence 
so essential to secure the earliest possible production of critical 
equipment by American industry in time of major emergency. 

Contract forms used by the armed services are an importatt 
subject for the consideration of the Association’s committe 
Mutually agreed upon contract provisions, policies, and form 
carefully worked out in peacetime may save months of legal 
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csential questions as scheduling, plant organizations, and 
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Munitions Board to the production of 


facture ‘ 
confronting 


plan 
ing and manu 
through comm 
of Phase I an 
who are allocated by the 


special items in time of war. 








ticular committee can handle and recommending the source or 
means by which a proper solution of the problem can be ob- 
tained. An American Ordnance Association committee must 
not attempt tie sclution of a problem which it is convinced is 
beyond its capabilities to handle efficiently and satisfactorily. 
The committees are advisory to the armed services on prob- 
lems incident to the mass production of special ordnance ma- 
terial in time of emegency. The work, plans, recommendations, 
and reports of these committees are not concerned with the actual 
placing of production contracts by the National Military Estab- 
lishment. The activities of these committees do not in any 
way interfere with free contracting 





It is contemplated that these 
Phase I and Phase IT studies, as 
completed by commercial companies, 
will be referred to the appropriate 
Association committees by the armed 
services for their review, comment, 
and recommendation. 

In connection with the review of 
Phase I and Phase II studies and 
the established policies of the Na- 
tional Military Establishment, it is 
contemplated that these committees 
will be called upon to study and 
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Board of Directors of the American 
restatement of the general policies governing 
the operations of the national technical divi- 
tion. This statement is published here for 


in the outstanding work these 


by the agencies of the National 
Military Establishment. Further- 
more, at no time does the work of 
any committee have any connection 
whatsoever with any agreements con- 
cerning price, trade, marketing, or 
any of the incidents of procurement. 

Posts and chapters of the A.O.A. 
are always invited to have repre- 
sentatives participate in the meetings 
of technical committees held in their 
vicinity. Local American Ordnance 
Association Posts invariably send 
representatives to these meetings and 


meeting in Wash- 
7, 1948, approved a 
ittees of the Associa- 
uidance of all those 


ing for the national 








make recommendations on the divi- 
sion of responsibility between the ; 
U. §. Government and industry on such questions as fiscal 
procedures, property accountability, plant safety, and inspec- 


tion of end items. 


NEW FUNCTIONS 

The functions of American Ordnance Association divisions 
and committees are new. They are closely allied to the modern 
concept of adequate national defense from the standpoint of 
scientific and industrial preparedness. Hence it is well to keep 
in mind certain basic principles of organization and operation 
which have been and are the hallmarks of the American Ord- 
nance Association since its formation in 1919. 

The American Ordnance Association is an association of in- 
dividuals. The Association has at present a membership of 
nearly forty thousand American citizens interested in the prob- 
lems relating to quantity production of ordnance material for 
the armed services of the United States. It is essentially an 
association of individuals as distinguished from an association 
of commercial companies. Therefore, when members of the As- 
sociatiot change their commercial business affiliation from one 
company to another, their relationship with the American Ord- 
nance Association remains unchanged. 

It is an Association policy to keep the membership of its 
technical committees as small as possible commensurate with 
their ability to do the best possible job in solving the problems 
which the committee may receive from the armed services. No 
advantage is seen in the creation of unnecessarily large com- 
mittees. Likewise, Association policy is opposed to the formation 
of unnecessary committees. 

Similarly, an A.O.A. committee will not undertake the analysis 
of a problem for the solution of which some other organization— 
an engineering society, a trade association, or an educational 
group—is better equipped. It is a cardinal precept of the Amer- 








ican Ordnance Association never to infringe upon or duplicate 
the activities of another national organization which is better 
qualified to act. 

There is a wide range of technical problems which may be 
referred to the committees by the armed services. Problems as 
received by the various committees must, therefore, be care- 
fully analyzed, and those considered beyond the scope of the 
committee must be immediately returned to the sender stating 
that the amount of detail work involved is more than that par- 
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in several instances have greatly 
assisted the committee chairman by making local arrangements 
for places of meeting, stenographic assistance, etc. 

During World War II one of the most successful aids to 
quantity production of ordnance equipment was the procedure 
developed by the Ordnance Department of the Army known as 
the formation of Industry Integration Committees. Representa- 
tives of the producers of a given product met in such committees 
together with representatives of Government to expedite produc- 
tion by sharing knowledge, equipment, materials, and com- 
ponent parts. 

Industry Integration Committees for the quantity production 
of ordnance in any future emergency will serve the same useful 
purpose for the Army, Navy, and Air Force ordnance organiza- 
tions. Their development in time of peace is essential. A most 
desirable feature of the American Ordnance Association tech- 
nical committees is their availability to become Industry Integrat- 
ing Committees in time of emergency. In time of peace they 
constitute an informal nucleus for such service. 


THE IMPORTANCE OF PEOPLE 

Finally, let it be emphasized that the American Ordnance 
Association in its work for scientific and industrial prepared- 
ness places major stress upon the importance of knowing who 
and where the men are who know “how” rather than solely 
“what” and “where” the machines are upon which the work will 
be done. The latter are essential, of course, but the intelligent 
beings who will organize and operate the machines are even 
more essential. In the future our preparedness will be measured 
not alone in terms of machines and of things but in terms of men 
and of know-how. This philosophy was brilliantly expressed at 
a recent meeting of the Cincinnati Post of the Association by 
K. T. Keller, president of Chrysler Corporation and a director 
of the American Ordnance Association. Mr. Keller said: 

“When all the facts are put in perspective, it seems to me that 
there is one most basic assignment before each of us—one thing 
we can do without requiring special position in relation to im- 
mediate activities—one which in time will yield the maximum 
result. That is to keep alive an intimate acquaintance between 
the personnel of industry and the personnel of those segments 
of the military forces who are directly concerned with in- 
dustrial production—individuals in industry on one side; in- 
dividuals in the Army, Air Force, and Navy on the other.” 
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the governor that 


of automotive : 
vehicle operation 








The Handy Vari-Speed Governor used 
on many well-managed truck fleets over 
a period of years has proved its out- 
standing value in preventing costly 
operating practices. 


A poll of 180 such fleets shows actual 
savings as follows: 

General maintenance 

Engine repair 

Tire maintenance 


Other King-Seeley automotive in- 
struments with long successful service 
records include: 


@ Telegages—Fuel level, oil pressure and 
water temperature 
@e Ammeters @ Speedometers 


Specify KS control instruments 
for greates! effectiveness and 
economy of automotive operation. 


AING-SEELEY 
(ORPORATION 


ANN ARBOR MICHIGAN 
PLANTS IN 
ANN ARBOR © GRAND RAPIDS + YPSILANTI 



















Atomic Energy 





ATOMIC ELECTRIC POWER 


The U. S. Atomic Energy Commission announced recently 
that it would acquire 4,500 acres of land in Saratoga County 
near Schenectady, N. Y., as the location of an experiment, 
atomic power plant for studies of the generation of electric 
power from nuclear energy. The plant will be part oj the 
facilities of the Knolls Atomic Power Laboratory, operated jo, 
the AEC by the* General Electric Company at Schenectady 
Army Engineers wiil select and acquire the new site, A nee 
reactor, one of two designed especially for the study of high. 
temperature operation and the production of power, will be jp. 
stalled at the site. 


URANIUM FOUND IN BELGIAN CONGO 


A new radioactive mineral containing the atomic-bomb és. 
ment, uranium, has been discovered in Africa and identified jp 
New York. The newly discovered mineral was found in the 
Belgian Congo. Laboratory tests showed that the material js , 
previously unknown uranium mineral. It has been name 
“sengierite,” in honor of Edgard Sengier, who directed war. 
time mineral production in the Belgian Congo. 

Sengierite is found in small green crystals which cling to, 
chlorite-talc rock found in mines in the Belgian Congo. It js 
similar to the American uranium mineral, carnotite, except that 
sengierite is a copper-uranium mineral, while carnotite is a 
potassium-uranium material. 








X-RAYS PENETRATE 16-INCH STEEL 


The world’s first mobile betatron, a 10-million-volt X-ray 
generator whose rays are capable of penetrating sixteen inches of 
steel, is being installed at the Naval Ordnance Laboratory, 
White Oak, Md. The betatron, first industrial machine whos 
rays will penetrate steel thicker than twelve inches, is 
unique in that it may be aimed in any direction. By means of the 
X-ray “shadowgraphs” that it will take, Naval Ordnance 
Laboratory scientists may determine in early development 
stages the effects of stresses, strains, and shocks upon delicate 
internal components. Proper engineering elearances may alw 
be observed. Techniques developed through use of the machin 
at White Oak are expected to be useful in many fields. 


INTEREST IN THORIUM 


Prompted by an increasing number of inquiries currently being 
received from individuals and small companies interested i 
monazite, the principal ore from which the element thorium ’ 
obtained, the Atomic Energy Commission has outlined for public 
information the nature and extent of its present interest is 
thorium. 

Thorium has long been recognized as a potential source 
fissionable material. Consequently, like uranium, it was placed 
under the control of the Atomic Energy Commission by th 
Atomic Energy Act of 1946. Solving the many complex rt 
search problems in the way of the large-scale utilization 0 
thorium may take a decade or two. The possibility, howevet, 
cannot be excluded that the time may be shorter. When the 
research problems are solved, thorium may become of great sig- 
nificance in the atomic-energy program. Until these problems 
have been solved, however, thorium will not be in large demani 
for use in nuclear reactors. 
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Many fabricated structures may be improved 
by redesigning to utilize the excellent me- 
chanical properties of high strength low al- 
loy steels containing nickel. 


These steels provide: 


/ High strength in the as-rolled condition, 
¢ permitting important weight reductions. 


2 Excellent response to such fabricating 
* operations as forming and welding. 


3 Good resistance to corrosion, abrasion 
* and impact. 


Sheet gages may be cold-formed into struc- 
tural panels that assure maximum weight 
reductions without sacrifice of strength or 
safety. 


These nickel alloyed steels have gained wide 


“ty and 
go neigh : 


BY USING HIGH STRENGTH— 
LOW ALLOY STEELS Containing 


NICKEL 


popularity by reducing maintenance, extend- 
ing service life and eliminating thousands 
of tons of deadweight. 


Produced under various trade names by 
leading steel companies, high strength low 
alloy steels containing nickel along with 
other alloying elements, have established 
notable performance records. Consult us on 
their use in your products or equipment. 


* > 


Over the years, International Nickel has accumu- 
lated a fund of useful information on the proper- 
ties, treatment, fabrication and performance of 
engineering alloy steels, stainless steels, cast irons, 
brasses, bronzes, nickel silver, cupro-nickel and 
other alloys containing nickel. This information 
is yours for the asking. Write for “List A” of 
available publications. 


tweo8 


J THE INTERNATIONAL NICKEL COMPANY, ING. sew'vorcs'x 
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The BASIC SHAPE 
is already made when you use 


SHELBY SEAMLESS 


HELBY Seamless Steel Tubing comes to you ready 
for immediate fabrication or machining. 


Made by National Tube Company—the world’s 
largest manufacturer of steel tubular products—in 
addition to round, it is obtainable in square, rec- 
tangular, and other special shapes . . . in any com- 
mercial size from % to 10-% OD inches, and in wall 
thicknesses from .035 inch to 1.500 inch cold drawn 
... and in a wide range of steel grades and anneals. 

By being able to start with pre-shaped stock in- 
stead of with castings or forgings, you eliminate or 
greatly reduce many time- and labor-consuming 
operations, as well as the costly waste of material. 


But perhaps the biggest advantage in using Shelby 
Seamless is that its excellent machining character- 
istics both speed up production and improve the 
quality of your output. You can turn out parts from 
it in the millions and the last part will be as metal- 
lurgically and dimensionally accurate as the first. 


Why not talk to National’s engineers about the 
possibility of using Shelby Seamless? You, too, may 
be able to profit by their wide experience. And you 
can be sure that any recommendations will be based 
on a study of your particular requirements and the 
results of similar-condition tests in our own labora- 
tories and actual on-the-job observations. 


NATIONAL TUBE COMPANY, PITTSBURGH, PA. 
(TUBING SPECIALTIES DIVISION) 


COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


SHELBY SEAMLESS TUBING 
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Bric. GEN. Donatp ARMSTRONG, military historian, lecturey 
author, manufacturer, Flemington, N.Y. 

Cot. Grorce S. Brapy, consulting engineer, author, editor, Was, 
ington, D. C. 

I’, W. Foster GLeason, military historian, ordnance analyst 
editor, Washington, D. C. 

Lieut. Cort. Carvin Gopparp, small-arms authority, Tokyo, 
Japan. 

Maj. MELvIN M. JOHNSON, JR., automatic arms expert, inv, 
tor, author, Boston, Mass. 

Bric. Gen. R. H. Somers, engineer, author, editor, Dover, N. 

Cot. Tuomas K. VINCENT, artillerist, engineer, author, Wash, 
ington, D.C. 

Dr. Joun J. O'Connor, educator, author, editor, Washington 
BS. 

Cor. Puitip ScHWaArtTz, author, air ordnance expert, Head. 
quarters, United States Air Force, Washington, D. C. 





Hatcher’s Book of the Garand. By Maj. Gen. Julian § 
Hatcher, U. S. Army, Ret. Washington: Infantry Journd 
Press. 300 pp. $6. 

GENERAL HATCHER is among the six best military. 

technical writers the world over. As the pages of this magazin 

can attest through the years (he has contributed many articles 
on all phases of small arms) his style of writing, clarity of ex 
pression, technical authenticity, and brevity, have earned for 
him an eminence as an author which is unsurpassed among the 
entire shooting fraternity. His “Book of the Garand” is another 
evidence of these excellent qualities. The volume has an added 
proof mark—it is one of the series of National Rifle Association 

Library Books. 

The text is a major contribution to the source materials m 
semiautomatic rifles. It chronicles all the steps in the ceaseles 
search for a semiautomatic shoulder arm for the U. S. Infantry. 
This search was begun by the far-seeing General Crozier whik 
Chief of Ordnance in 1903; it was brought to successful cor- 
clusion under the direction of General Williams, Chief of Ord- 
nance following World War I; and it was completed with the 
successful quantity production of Garands under General Wessm 
while Chief of Ordnance in World War II. 

During the thirty-seven years of striving, there were many 
trials and tribulations. There were many types of semiautomatic 
which competed for acceptance including Pedersen, Browning, 
Remington, Winchester, Colt, Rheinmetall, White, St.-Etienne, 
Bang, Hatcher, and Johnson. During a major part of the long 
years of tests—and controversies on relative merits—General 
Hatcher played a leading and impartial rdle. He knows the his- 
tury of this long period of development at first hand and has 
written the record fully and freely in his usual captivating style 

Not only is this book an historical record of the first impor 
tance, but it is also an excellent exposition of the technical 
details of the various types of automatic and semiautomatit 
small-arms mechanisms and of rifle ammunition. 

But in all fairness there are one or two not-so-flattering com 
ments which this reviewer thinks are justified. General Hatcher 
recounts in detail the controversy about the Garand while it wa 


ORDNANCE 

























Ah 


th 
tu 
ar 




















Saa TTT T= SB SB 















AMERICAN ORDNANCE ASSOCIATION 
Book of the Month for JANUARY 
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ape HATE, HOPE, AND 

Wart, nore HIGH EXPLOSIVES 
HIGH By George Fielding Eliot 


EXPLOSIVES Here is an expert report on the Middle East—a dramatic, firsthand ac- 
4 count of an area torn by internal strife, under pressure from expansionist 
Russia—by one of the foremost military analysts of our time. 
Eliot accurately appraised the strength of Jewish arms even before they 
had been tested in battle. He reveals the fallacy of the belief that Arab 
armies could successfully withstand Russian invasion, highlights logis- 
tic advantages which the Western powers must capitalize on to halt 
aggression. 





GeORGE FIELDING ELIOT. 


Retail $2.7%. To members, $2.47. 
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CRUSADE IN EUROPE 


By Dwight D. Eisenhower 


The honest, readable, inside story of 
the greatest campaigns of all time by 
the man who directed them, who 
forged a half-dozen armies into a 


OF FLIGHT AND LIFE 
By Charles A. Lindbergh 


Here, in vividly personal terms, is a 
statement of the basic problem that 
confronts man today—the problem of 
moral control of the tremendous 
forces and weapons which an amoral 
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| 705 Mills Building 
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power that destroyed German might, _ technology has loosed on the world. 

who settled strategy and tactics over _ Brilliant prose and deep thought go 

Allied opposition, and won a war. into this search for an answer. 
Retail $5.00. To members $4.50. Retail $1.50. To members $1.35. 








CARTRIDGE IDENTIFICATION 


Vol. |: Center Fire Metric Pistol and Revolver Cartridges 


By B. D. Munhall and H. P. White 


CENTERFIRE METRIC 
PISTOL AND REVOLVER 


Every arms designer, technician, and collector will need Volume I of this 
remarkable series. Over 220 full-scale silhouette photographs of metric 
pistol cartridges, with complete measurements, history, ballistics, manu- 
facturer, and date. Complete and thorough indexing and cross references 
simplify the problem of identifying cartridges known under different names 
in different countries. All ballistics data on available cartridges, based on 


actual measurements. Retail $7.50. To members $6.75. 
ORDNANCE BOOK SERVICE 


RADIO MAN | ORE 
; 705 Mills Building, Washington 6, D. C. 
By Ralph Milne Farley 


Here is a mystery thriller by a charter member of 
the A.O.A. whose brilliant mind and facile pen 
turn out the kind of plot to confound the sleuth 
and keep the reader on edge until the last page. ; 
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becoming and after it became the standard shoulder arm of 
Army. Among the severest critics of the Garand jn those 
a V} 









just preceding Pearl Harbor—were spokesmen for the “ 
Rifle Association. It is amusing, to say the least, to reaq 
Hatcher’s gallant attempt to justify this position on the erp 
that these spokesmen lacked information. Maybe the ¢ 
felt the need of a little humor in his pages, and with a 
in cheek wrote his defense of old friends! 
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A WINNING 
COMBINATION 


for 
Skeet Shooting 


My second comment has a personal tinge. Imagine allows 
the name of one of the grandest and best-loved members of ty 
small-arms fraternity—Capt. Frank J. Jervey—to be misgog 
on the very first page of the text! It’s just too bad that onl _ 
among our few books on American arms and armament evidell 
of this kind of carelessness creeps in. Calvin Goddard ha 
hammered on this subject in these pages for years. And it j 
still a condition which mars many an otherwise superb (anj a 
usually very expensive) small-arms book.—L. A. Copp, 






























Atomic Energy. By Karl K. Darrow. New York: John Wilgt™ 
& Sons, Inc. 80 pp. $2. 





won : Puis book comprises four lectures given by Dr. Darroy 
HF 6 P =” y 1 — . . ‘2 
“ en eee yi the Northwestern University as the Norman Wait Harris 













tures of 1947. For the engineer, technician, and well-infor 
layman who wants to get a general conception of what atom 
energy is, how it was discovered, how it works and how 
may be released by man, this little book is a “must.” Here§ 
as simple a manner as the subject permits, he explains the st 
ture of the atom, the dominant role of its nucleus with reg 
to “atomic energy,” isotopes, radioactivity, the transmutatiy 
of elements, and finally the ultimate man-made chain reag 
which was demonstrated at Hiroshima.—R. H. Somers, 

























Principles of Jet Propulsion. By Dr. Maurice J. Zucg 
New York: John Wiley & Sons, Inc.; London: Chapn 
& Hall, Ltd. 563 pp. $6.50. 


HEERE is the jet-propulsion text long awaited by engin 
specializing in this field. A good general knowledge of them 
dynamics is assumed, but in the first chapters the subject 
reviewed as a preliminary to starting the study of its speciali 
applications. The author then takes up the design of now 
including the effects of friction; the design of gas turbines; 
the design of rockets. 

The book is intended as a text for senior and graduate ste 
dents and is also valuable as a reference book in the design ¢d 
gas turbines, turbojets, and rockets. Much of its material lu 
never been published before, having only recently been releas! 
from the wraps of military secrecy —JAmMrs R. RANDOLPH. powers 

















Skeet is a great sport—one you can enjoy for years 
to come. However, your fullest appreciation comes as 
your skill increases. And that’s when you find that the 
right gun and the right ammunition count most. 
Champion skeet shooters have found a winning 
combination in the Remington Model 31 shotgun and 
Remington Shur Shot shells with the Remington Flat- 
Top Crimp. The Model 31 is a pump action repeating 
shotgun which, during the war, aerial gunnery stu- 
dents nicknamed ‘“‘the gun with the ‘ball-bearing’ ac- 
tion’? because of its velvety-smooth operation. And 
Shur Shot shells with Remington Flat-Top Crimp 
eliminate “blown patterns,’’ which cause unexplainable 
misses. You get even distribution of shot pellets with 































The New Articles of War. By Col. Frederick Bema plies t 
Wiener. Washington: The Infantry Journal Press. 77 pp ways a 


no holes or openings for targets to pass through un- $1. they | 
broken. Thuis pamphlet is most timely. It has been prepared by: di 

For free literature on this popular combination, write Reserve officer of the Judge Advocate General’s Departmet condit 
Remington Arms Company, Inc., Bridgeport 2, Conn. who is well qualified to comment upon the latest advances i forme 


the administration of justice throughout the Army. Colom! — 


- Wiener has written extensively on the subject. In 1940 he pie 
Ornil 10 lished “A Practical Manual of Martial Law” and three yen tion ; 
later his “Military Justice for the Field Soldier.” writin 
We hope that his analysis of “The New Articles of War 
will be of particular help to military personnel who will com Hi 


in contact with them either as recipients of military justice D6 T 
administrators of it. This text contains such counsel and admit 


“If It’s Remington—It’s Right! ’’ as to be of real help to the latter, and it also contains real et Ilford 
dence that the military authorities are determined that ti Cana 
Shur Shot is a trade mark of Remington Arms Company, Ing archaic aspects formerly associated with military justice & 


forever removed.—L. A. Copp. tract 
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= TRAIL BLAZERS in ARCTIC FREIGHT 





Aut over the north country, tractor trains 
powered by “Caterpillar” Diesels are getting sup- 
sf Plies through beyond the reach of railroads, high- 
hf ways and even airplanes. From Alaska to Labrador, 
Bithey have proved themselves dependable under 
BP conditions that would discourage less rugged per- 
4B formers. At Churchill, Baker Lake, Ilford, Point 
'E Barrow and Fairbanks, they have written construc- 
tion and freighting history—and they’re still 
writing it. 

Here you see one of the “Caterpillar” Diesel 
D6 Tractors operating on the 900-mile round trip 


[iford-God’s 
Canada. Carrying some 300 tons of supplies, the 


vake route in Northern Manitoba, 


tractor train is organized into “swings”—each 
swing consisting of a “‘Caterpillar’’ Diesel Tractor 


January-February, 1949 











and a set of sleighs. “Swings” may keep fairly close 
on the portage, but must string out on the lakes. 
The caboose of each train serves as a mess hall 
and bunk house for the entire crew. Drivers sleep 
between shifts, but there’s no rest for the tractors 
—they keep rolling along until the destination is 
reached. 

That’s typical of “Caterpillar” performance— 


what these huskies start, they finish! 


CATERPILLAR TRACTOR CO. © PEORIA, ILLINOIS 


CATERPILLAR 
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Principles of Servomechanisms. By Gordon §, Brown 
Donald P. Campbell. New York: John Wiley & 
London: Chapman & Hall, Limited. 400 pp, $s. 


THE mathematical theory of the servomechanisms which mats 
for accuracy of antiaircraft fire and of guided missiles jg, 
lined in this book. Such mechanisms are now coming into ex 
sive use in industry as well as in fire control, and in all du 
uses the essential problem is the same. They are required jp 
move a heavy piece of equipment in response to a variable og 
mand, duplicating without human aid the task that fo 
was accomplished by the helmsman “meeting” the Swing 
ship or by the gunner matching two pointers. 

The mathematics required in designing a machine to perf 
such acts of judgment is similar in character to that developed 
for the design of electronic circuits, but in servomechanisms 
there may be mechanical and hydraulic as well as electrical 
parts. Also, these circuits are nearly always “critically damped.” 
Differential equations, Laplace transforms, and complex 
ables, are parts of the ordinary speech of the book. 

The authors are both members of the faculty of Massach 
setts Institute of Technology, and have been very active @ 
teaching and research in this field since before World War If 
Much of their mathematics was developed during the war, , 
was restricted until recently—JamMes R. RANpoLPH, 


Little Giant 


SCREW PLATES 
TAPS and ROUND DIES 


U. S. Naval Logistics in the Second World War. By Dung 


ts ) A S. Ballantine. Princeton: Princeton University Press, 
REENFIELD s&s 


GREENFIELD TAP and DIE CORPORATION NAVAL logistics during World War II embraced all i 
Greenfield, Massachusetts, U. S. A. activities essential to build, support, and maintain naval fight 
WORLD'S LARGEST MANUFACTURERS OF THREADING TOOLS 2 forces. It comprised, therefore, a single broad effort rog 
pas seer ‘ sit Nala ee 2 a Cin ‘the productive economy of the Nation and extending, throy 
successive phases of planning, procurement, and distribution 
men and material, to the theater of military operations. 
the elements of naval power, fashioned, selected, and distribute 
by the logistic process, were consumed or utilized in the di 
act of making war. 

In this objective historical study, Mr. Ballantine tells they 
spiring story of our Navy’s logistical achievements in the 
from our initial logistic unreadiness to conduct operations 
the Western Pacific to the roll-up of base facilities and materi 
at war’s end. 

The magnitude of naval global operations bears witness to 
remarkable expansion and development of the Navy's log 
system. One of its weaknesses was that logistic planners did 
have accurate information as to strategic plans and had to res 
to a kind of crystal-gazing guesswork regarding the prospect 
outline of the strategic situation—JoHN J. O’CoNnNor. 
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M The Hall Carbine Affair. By R. Gordon Wasson. New Yoth 
anufacturers of over 360 Pandick Press, Inc. 190 pp. $6. } 
. AALTHOUGH it is based upon a relatively unimportant incidé 
different products for home of Civil War history, “The Hall Carbine Affair” has points 

: interest and value. It is an unusual exposition of the ease Wi 
and industry which untruth embeds itself into history. It capably unmasks # 
sources of the antiordnance nonsense which cursed America 
the mid-’thirties, and it presents a clear picture of an arm whit 
was well ahead of its time. 

Mr. Wasson does a thorough job of tearing down the so-cal 
evidence of that series of socialist and pacifist books whit 
reached its flood just after the unsavory “Munitions Investig 
tions” of fifteen years ago. The depth of the study, with 
ARMSTRONG CORK COMPANY excellent documentation, its full and well-chosen bibliograpiy 

and good index, makes the volume of value to any historian ¢ 
student of ordnance and of more than passing interest to @ 
American who is attentive to preparedness.—F. W. F. GLeas@ 
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